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Paper electrophoresis 






takes 2 important steps 


Improved low-noise 

paper plus several changes 
in recommended procedure 
increase accuracy and re- 
producibility. Subtler 
changes in the distribution of 
electrophoretic components 
can now be recognized 

with certainty. In addition, 
for serum proteins, analysis 
time has been reduced 

by over five hours through 
a new dyeing technique. 


NEW ANALYTROL 


The Spinco Analytrol 
recording scanner and inte- 
grator, which quantitates 
the paper strips, now uses 
narrow bandpass filters and a 
high-sensitivity servo 
amplifier. This substantially 
improves reproducibility and 
makes the Analytrol a 
general-purpose paper 
scanner, recording colori- 
meter and recording 
densitometer. 





Beckman: 


Spinco announces developments which make the Model R 
Paper Electrophoresis System more useful than ever for such 
analyses as serum proteins, lipoproteins, glycoproteins, amino 
acids, carbohydrates, hemoglobins, proteins in spinal fluid, 
tears, and in other body fluids, enzymes, extracts, 

and a number of other inorganic and organic mixtures. 














PRESENT USERS 
can bring existing Model R 
Systems up-to-date by 
converting earlier - model 
Analytrols and taking advan- 
tage of the new procedure. 
For information on con- 
verting Analytrols, write for 
Technical Bulletin 7002, 
and include serial 
number of Analytrol. 


FOR A FLOW CHART 
of the new serum protein 
method and for more informa- 
tion on the new Spinco Model R 
Paper Electrophoresis System 
write to Spinco Division, 
Beckman Instruments, Inc., 
Stanford Industrial Park, 
Palo Alto, California, 

Ask for Data File R5. 
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IN THE HANDBOOK 
OF 
BIOLOGICAL DATA 


445 Tables 


Like This ) 





cids and Bases: Dissociation 
Constants 


rbohydrates: Physical and 
Chemical Characteristics 


'atty Acids: Physical and 
Chemical Characteristics 


nzymes: Chemical Composition 


yrrole Pigments and Related 
Compounds 


ilk, Chemical Composition: 
Man, Cow, Goat 


lood: Physical Properties 


ertebrate Tissues and Organs: 
Chemical Composition 


Cell Sap: ph Values 
Life Span: Pollen 


Foods of Plant Origin: 
Composition 

hotosynthesis: Rates 
= Metabolism: Man 
Photochemical Activities: Plants 
Osmotic Regulation: Animals 
Common Poisons 
Growth Regulators 


Herbicides: Physical, Chemical 
and Biological Characteristics 


‘oxic Marine Organisms 
Toxic Plants 


Tolerance to Extremes of Heat 
and Cold 


Survival Time Outside the Host: 
Plant Viruses 


itality Tests: Seeds 


onditions for Seed-Germina- 
tion: Herbaceous Plants 


Shade Tolerance: Forest Trees 
Dispersion of Small Organisms 
‘axonomic Classification: Plants 
utrient Utilization: Yeasts 

Diets: Zoo Animals 


Diluents for Culture Media: 
Animal Tissues 


Respiration Rates: Animals 


Chemoreception Thresholds: 
Chordates 


on Absorption and Accumu- 
‘lation: Plants 


quations Relating Quantitative 
Values with Body Weights 


emperature Range for Egg- 
larva Development: Helminths 


ffects of Acceleration: Man 
radiation: Protection 


limentary Tract Micro- 
organisms 


rthropods in Relation to 
Disease: Man 


iral Agents: Plant Disease 
Selected Fungal Parasites: Man 
sea Water: Characteristics 
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2 
Indispensable tools 


FOR TEACHERS, RESEARCH 
WORKERS, STUDENTS, ETC. 





1. Handbook of Biological Data 


A multitude of standard values are available to the user of this 
monumental work. From the breeding habits of fish to a glossary 
of radiation biology terms, the data ranges through an amazing 
variety of subjects. A unified reference source such as this has 
never before been even remotely approached in the field of biology. 


At your fingertips you’ll have the facts from 20,000 original data 
sheets organized into 10 general areas: General biophysics and 
biochemistry; tissue characteristics; the cell; fertilization; re- 
production; growth; nutrition; metabolism; ecology; pathology. 


This great mass of information has been sifted, culled, correlated, 
edited and put in easy to read tabular form. 4041 contributors 
and 13,000 advisors, appraisers and reviewers have labored to 
make this one of the most valuable references a biologist can have. 


584 pages, with 445 tables. 81/2” x 11”. $7.50. 


2. Handbook of Toxicology Vol. II 
(ANTIBIOTICS) 


New! Antibiotics is the second volume of a serial work spon- 
sored by the National Research Council. The complete series 
represents the most comprehensive collection of data ever com- 
piled on the toxic qualities and dosages of all substances which 
have known adverse effects on living organisms. Volume I, titled 
Acute Toxicities of Solids, Liquids and Gases, lists 2363 
chemical compounds and indicates lethal dosage of each in various 
laboratory animals. 


Volume II, just ready, is unquestionably the most detailed and 
authoritative coverage of antibiotics ever compiled. It gives you 
the physical, chemical, biological and toxicological properties of 
340 important antibiotics. 


Principal contributors: JoHn N. Porter, Ph.D. and Gitpert C. De ME Lo, 
woe Division, American Cyanamid Company. 264 pages, 8'2”x 11”. 
6.00. New! 











Edited by William 8S. Spector 


Prepared under the direction of the Committee on the Handbook 
of Biological Data, Division of Biology and Agriculture, National 
Academy of Sciences, National Research Council. 











4N THE HANDBOOK 
OF 
TOXICOLOGY-VOL. 1! 


340 


Antibioties 
(PARTIAL LISTING) 


Abikoviromycin 
Actiduins 
Alvein 
Amicetin 
Azomycin 
Bacillin 
Bacilysin 
Bacitracin 
Camphomycin 
Carneolutescin 
Chlortetracycline 
Dextromycin 
Drosophilins 
Ehrlichin 
Esperin 
Exfoliatin 
Fermicidin 
Fumigatin 
Fuscin 
Gentisyl alcohol 
Geodin 
Helenine 
Herquein 
Humicolin 
Illudins 
Todinin 
Javanicin 
Kojjic acid 
Lactaroviolin 
Lenzitin 
Marasmic acid 
Mellein 
Mycoticin 
Narbomycin 
Novobiocin 
Nystatin 
Oleandomycin 
Oregonensin 
Penicillin 
Phthiocol 





Quadrifidins 
Ruticin 
Sarcidin 
Tetracycline 
Zaomycin 





ORDER NOW! 


West Washington Square 


(0 Remittance enclosed 


Name 





Address 


W. B. SAUNDERS COMPANY 


$-10-11-57 


Philadelphia 5, Pa. 


Send me [] HANDBOOK OF BIOLOGICAL DATA $7.50 
(CO) HANDBOOK OF TOXICOLOGY, VOL. II (Antibiotics) 


$6.00 
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11 OCTOBER 1957 


675 








A NEW CONCEPT IN MICROSCOPE PERFORMANCE 
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E-3LABOLUX 


The Leitz LABOLUX medical and laboratory microscope is a scientifically engi- 
neered instrument of modern design, built for a lifetime of use. The LABOLUX 
is a new concept in fatigue-free operation and precision performance. It com- 


WN 31@) GUD Gb colat elated celal] 
crography. with LEICA. 


(@folnaleliatstem olialelael el; 


monocular tube. 






bines the coarse and fine focusing adjustments in a single control; with all 
controls, including the actuating knob for the mechanical stage, in a low con- 
venient position. High power lenses have spring-loaded mounts preventing 


damage to lenses or slides. 


The LABOLUX can be faced away from the observer, for increased accessibility 
to all controls and to the object stage. Interchangeable body tubes permit 
binocular or monocular observation as well as photomicrography, with simul- 
taneous observation and photography made possible through a unique trinoc- 
ular attachment. A wide variety of accessories makes the Leitz LABOLUX the 
ideal instrument for hospital or office laboratory, 


E. LEITZ, INC., DEPT. SC-10 
468 Fourth Ave., New York 16, N.Y. 


Please send me the Leitz LABOLUX brochure 


Name 





Street 





Zone, State. 


City. 





= oe oe ep we oe oe oe ee ow oe oe oe oe oe oe oe ol 


616 





FIRST IN PRECISION OPTICS 


©. WEITZ, INC., 466 FOURTH AVENUE, NEW VORK 16, ¥. Vv. 
Distributors of the wortad-tamovue products of 
Ernet Leitz O.m.b.H., Wetziar, Geormany—Ernet Leitz Canada Ltd. 
LEICA CAMERAS + LENSES - e 
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New and recent Wiley titles in a variety of fields 


BIOLOGICAL SCIENCES 


A TREATISE ON LIMNOLOGY 
Volume | — Geography, Physics, and Chemistry 


By G. Evelyn Hutchinson, Yale University. Gives as 
complete an account as is possible of the events character- 
istically occurring in lakes. Examines the whole sequence 
of interdependent geological, physical, chemical, and bio- 
logical events that operate together in a lake basin. 1957. 
1016 pages. $19.50. 


ZOOGEOGRAPHY: The Geographical 
Distribution of Animals 


By Philip J. Darlington, Jr., Harvard University. 
Amasses facts, puts them together, and outlines the prin- 
ciples of geographical distribution of animals over the 
world. Concerned only with the land and fresh water, not 
with the sea, and deals principally with the vertebrates. 
1957. 675 pages. $15.00. 


DAIRY BACTERIOLOGY, 4th Ed. 


By Bernard W. Hammer, Dairy Consultant; and Fred- 
erick J. Babel, Purdue University. Modernized and im- 
proved. New chapters treat bacteriology of milk produc- 
tion; bacteriological problems in operation of a milk plant; 
and bacteriological aspects involved in freezing milk and 
cream. 1957. 614 pages. $9.00. 


CHEMISTRY 


FREE RADICALS IN SOLUTION 


By Cheves Walling, Columbia University. Provides 
basic information and references which will enable chem- 
ists to carry out intelligent research in the use of free radi- 
cal reactions for synthetic purposes, in polymerization, in 


halogenation, autoxidation reactions, etc. 1957. 631 pages. 
$14.50. 


EXTRACTION IN ANALYTICAL CHEMISTRY 


By George H. Morrison, Sylvania Electric Products, Inc.; 
and Henry Freiser, University of Pittsburgh. Offers com- 
prehensive coverage of the theory and practice of this 
powerful modern technique. Includes’ practical information 
for laboratory use of the technique. 1957. 269 pages. $6.75. 


* Wiley Publications in Statistics, 
Walter A. Shewhart and S. S. Wilks, Editors. 


160 YEARS 





440 Fourth Avenue 


OF PUBLISHING 
11 OCTOBER 1957 





ORGANIC SYNTHESES, Volume 37 


Editor-in-Chief, James Cason, University of California, 
Berkeley. Dealing with 32 important new syntheses, this 
latest volume in the well-known annual series gathers to- 
gether the work of 53 contributors. 1957. 109 pages. $4.00. 


BIOCHEMICAL PREPARATIONS, Vol. V 


Editor-in-Chief, David Shemin, Columbia University. 
Based on the work of outstanding men in the field, this 
latest volume covers twenty hard-to-get biochemical sub- 
stances and provides reliable methods for preparing im- 
portant substances not easily obtained from commercial 
sources. 1957. Approx. 128 pages. Prob. $4.75. 


BACTERIAL FERMENTATIONS 


By H. A. Barker, University of California, Berkeley. 
Based on the CIBA lectures in Microbial Biochemistry, this 
monograph examines fully many aspects of, three different 
types of fermentation. 1957. 95 pages. $3.00. 


PHYSICS 


MICROPHOTOGRAPHY: Photography at 
Extreme Resolution 


By G. W. W. Stevens, Kodak Research Laboratories, 
Wealdstone, Harrow, England. 1957. 326 pages. $8.50. 


STATISTICS 


AN INTRODUCTION TO GENETIC 
STATISICS* 


By Oscar Kempthorne, Iowa State Colege. 1957. 545 
pages. $12.75. 


AN INTRODUCTION TO PROBABILITY 
THEORY AND ITS APPLICATIONS 
Volume |, 2nd Edition* 


By William Feller, Princeton University. 1957. 461 
pages. $10.75. 


MODERN LANGUAGES 
SCIENTIFIC FRENCH 


A concise description of the structural elements of scien- 
tific and technical French. By William N. Locke, M.L.T. 
1957. 112 pages. $2.25. 


SCIENTIFIC GERMAN 


A concise description of the structural elements of scien- 
tific and technical German. By George E. Condoyannis, Sf. 
Peter’s College. 1957. 163 pages. $2.50. 


Send today for examination copies 


JOHN WILEY & SONS, Inc. 


New York 16, N. Y. 
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Newly Developed Single Unit 





x J, : GYROTORY® 

bredyr ics: Sn INCUBATOR-SHAKER 
will be Patent pending 
shipped... 


A compact, efficient, 

y self-contained, rotary ac- 
tion shaker and incu- 
bator featuring operation 
at constant temperatures 
with large shaking plat- 
form and vigorous agita- 
tion. 


THAT 
QUICK! 


When it's a question of time... 
and it usually is... you can always rely upon 
NUTRITIONAL BIOCHEMICALS CORPORATION, 
Most orders are shipped the same day that they 











are received, The Model G25 is a fully insulated incubator with a 400-watt 

@ OVER 200 AMINO ACIDS @ OVER 200 NUCLEOPROTEINS, heater. Thermal control and circulating fan maintain tem- 

@ OVER 75 PEPTIDES PURINES, PYRIMIDINES peratures from ambient to 60°C., + %2°C. Interior dimensions 

.  @ MISCELLANEOUS @ STEROID HORMONES are 34” wide, 22” long and 1542” deep. The 18” x 30” inter- 

ah BIOCHEMICALS @ BIOLOGICAL SALT changeable shaking platform, with a 1” eccentric rotary mo- 
é @ VITAMINS MIXTURES tion, can be set from 140 to 400 oscillations per minute without 
¢ JV e@ ENZYMES @ BIOLOGICAL TEST — drift or variation. (Alternate range of 50 to 150 available.) 










Standard platforms hold Erlenmeyer flasks, test tubes or can be 
adapted for other types of glassware. 


UNCONDITIONAL ONE YEAR GUARANTEE 
Write for Bulletin G25-S 


EX. NEW BRUNSWICK SCIENTIFIC CO. 


@ GROWTH FACTORS MATERIALS 


NUTRITIONAL 
BIOCHEMICALS 
CORPORATION 



















. a) 
21010 Miles Avenue... Cleveland 28, Obio ae bie Ag PRECISION LABORATORY APPARATUS 
= 
Mba, NZ oP. 0. BOX 606» NEW BRUNSWICK, H. J. 


Write Dept. 102 




















. .. Recently demonstrated at the 
Boston meeting of the EMSA. 


The Hitachi Electron Microscope has 
continuous magnification from 400x to 
100,000x, and its high resolving power of 10 
Angstrom units allows photographic en- 


largements up to 1,000,000x:! 


For further information, contact 


ERB & GRAY SCIENTIFIC 


Sole Hitachi Distributor for the United States 
854 S. FIGUEROA ST., LOS ANGELES 17, CALIF. 
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EW BOOKS from Van Nostrand 


NUCLEAR RADIATION IN FOOD AND AGRICULTURE, 


by W. Ralph Singleton, Miller Professor of Biology and Director of the Blandy Experimental Farm, University of Virginia 





This final volume in The Geneva Series on The Peaceful Uses of Atomic Energy brings together material on the methods, 
techniques and effects of applying nuclear radiation in the fields of food and agriculture. Material is included on the uses of 
radioisotopes in agricultural and silvicultural research, biosynthesis, stimulation of plant growth, radioactive tracing and the 
effects of radiation in plant breeding. Soil treatment, radiation effects, food preservation and control of parasites are also 
covered. 


Coming in November. Pre-pub price $7.50 
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THE ANALYTICAL USES OF 
ETHYLENEDIAMINE TETRA- 
ACETIC ACID, by Frank J. Welcher, Professor 


of Chemistry, Indiana University 


A major chelating agent used in metallurgical as well as 
chemical processes, organic chemists and biechemists have 
found it widely applicable in inhibiting unwanted catalytic 
effects. Here are details of the significant work, in analysis 
and control, that has appeared up to this time including 
types of procedures and variations, reports on interference, 
optimum conditions and claims of accuracy. 


368 pages, about $9.75 


PURITY CONTROL BY THERMAL 
ANALYSIS, Edited by W. M. Smit, Proceedings of 


the International Symposium on Purity Control by Ther- 
mal Analysis, Amsterdam, 1957 


This is a survey of present knowledge about an extremely 
sensitive method of purity control, which is arousing rapidly 
growing interest and has been recommended as a standard 
method for commercial and scientific purposes. The book con- 
tains up-to-date information of value to all who are dealing 
with the product control of fine chemicals and pharmaceutical 
preparations and investigation of polymers, as well as those 
who are interested in pure substances from a strictly scientific 
standpoint. 


178 pages, about $6.00 


CHEMISTRY OF CARBON 
COM POUNDS, Volume 1Va—Heterocyclic Com- 


pounds, edited by E. H. Rodd, formerly of Imperial Chem- 
ical Industries, Dyestuffs Division, Manchester, England 


The latest volume in a set of reference works which bridges 
the gap between encyclopedias and textbooks. 


Coming in November. About $22.00 


thts diinedinkinimenen And Thess Related Titles 


A DICTIONARY OF SCIENTIFIC TERMS, 6th Edition, by Henderson and Henderson 


VAN NOSTRAND’S PRACTICAL FORMULARY, 


INTRODUCTION TO PAPER ELECTROLYSIS 
AND RELATED METHODS, By M. Lederer, Institut du Radium, Paris 


ORGANIC COLLOIDS, by B. Jirgensons, 


Associate Professor of Biochemistry, University of Texas 


Applications for solving many practical problems in such 
areas as fibers, plastics, detergents, technology of milk 
products, blood and plasma substitutes are included in this 
up-to-date survey of the field of organic colloids. Methods of 
preparation and study of organic colloids are reviewed and a 
condensed, systematic treatment is given the most important 
classes of molecular and miscellar colloids. 


Coming in November. About $8.00 


PSYCHOTROPIC DRUGS, Proceedings of 


the International Meeting on Clinical Psychopharmacol- 
ogy; Silvio Garattini, Editor 


From the most eminent specialists of many countries comes 
an up-to-date report of current biochemical, pharmacological, 
electrophysiological, psychological and clinical knowledge in 
the experimental and human field. This fund of present-day 
knowledge will serve as an invaluable reference, a manual for 
further research, and a useful guide for advanced students. 


About 650 pages, probably $14.00 


THEORETICAL PRINCIPLES OF 
ORGANIC CHEMISTRY, Volume Il, by 


W. Huckel, Professor of Pharmaceutical Chemistry, 
Tubingen University 


A critical, historical evaluation that starts from facts and 
proceeds to theory, covering chemical constitution in relation 
to physical properties and reaction velocity. This up-to-date 
translation of a famous standard work provides complete 
orientation for understanding modern views of organic theory, 
as well as suggesting additional experiments and experimental 
material. 


About 900 pages, probably $15.00 


545 pages, $12.50 


400 pages, $5.95 


206 pages, $7.75 


D. Van Nostrand Company, Inc. 
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Journal of ATMOSPHERIC 


and TERRESTRIAL PHYSICS 


Editor in Chief: SIR EDWARD APPLETON, 
F.R.S. With an International Advisory Board 


This journal is devoted to original research 
work on the basic properties and characteristics 
of the upper and lower atmosphere, terrestrial 
electricity and magnetism, and similar problems. 
These phenomena vary with the geographical 
position, and investigations in many countries 
are necessary for their full interpretation. Many 
contributions originate overseas, so that the 
journal gives a picture of current progress in 
different parts of the world. 

The Advisory Board includes the acknowl- 
edged authorities of many countries. The editor 
received the Nobel Prize for his work in this field. 


Subscriptions: Rate A, $17.00; Rate B, $9.80 


SPECTROCHIMICA ACTA 


Edited by: V. A. FASSEL, Ames, Iowa, E. H. S. 
SOMEREN, London and H. W. THOMPSON, 
Oxford. With an International Advisory Board 


This research journal is devoted to the appli- 
cations of optical spectroscopy to chemical prob- 
lems. Original papers deal with the following fields: 

Emission spectroscopy. 

Absorption spectroscopy in the X-ray, opti- 
cal, infrared and microwave. 

Fluorescence speqtroscopy in le X-ray and 
optical regions. 

Raman spectroscopy. 

Excitation mechanism in spectroscopy light 
sources, 

Spectroscopic instrumentation. 

The journal treats the theory and application 
of these fields of spectroscopy to the qualitative 
and quantitative analysis of materials, to the 
elucidation of atomic and molecular constants 
(energy states, rotational and vibrational con- 
stants, transition probabilities, dissociation con- 
stants, etc.). 

Subscriptions: Rate A, $21.00; Rate B, 10.50 





GEOCHIMICA et 
COSMOCHIMICA ACTA 


Editors: L. H. AHRENS, Capetown, C. W. 
CORRENS, Gottingen, EARL INGERSON, 
Washington, D.C., 8S. R. NOCKOLDS, Cambridge, 
F, A. PANETH, Mainz, H. C. UREY, Chicago, 
JOHN VERHOOGEN, Berkeley, Calif., L. R. 
WAGER, Oxford, F. E. WICKMAN, Stockholm. 
With an International Editorial Advisory Board 


This journal is devoted to original research pa- 
pers in geochemistry and cosmochemistry, writ- 
ten by scientists of all countries. The subjects 
fall into the borderlands between chemistry, 
geology, physics and astronomy. Thus scientists 
interested in these diverse and diverging fields 
may see in one journal inter-related papers on 
the origin and development, the mineralogy, 
petrography, chemistry and physics of the earth, 
meteorites and other extra-terrestrial matter. 


Subscriptions: Rate A, $17.00; Rate B, $9.80 


DEEP SEA RESEARCH 


Editors: L. FAGE, Paris, M. N. HILL, 
Cambridge, MARY SEARS, Woods Hole, Mass. 
With an International Advisory Board 


This journal was established at the instiga- 
tion of the joint commission on Oceanography of 
the International Council of Scientific Unions, 
to publish original research papers concerned 
with problems of the ocean basin. Not only is 
basic scientific research on these and similar 
topics published, but also theories of hypothesis, 
deduced from such research, which attempt to 
piece together the many problems concerning 
the geological and climatological history of the 
earth, 


Subscriptions: Rate A, $17.00; Rate B, $9.80 


Subscription rates: per volume, postage included. 


IN PREPARATION 


THEORETICAL ASTROPHYSICS 
By V. A. AMBARTSUMYAN, Academy of Sciences of the U.S.S.R. 


This very able translation by Dr. J. B. Sykes 
of the classic work of Academician V. S. Am- 
bartsumyan has been undertaken with the au- 
thority and full co-operation of the author, who 
revised the text especially for this edition, As 


. 


the outstanding work in this field, available in 
English for the first time, it will undoubtedly be 


of great value to all working in or concerned 


with the field of astrophysics. 


PERGAMON PRESS 


NEW YORK 


24 Rue des Ecoles, Paris Ve. 


LONDON 


122 East 55th Street, New York 22, N. Y. 
10638 South Wilton Place, Los Angeles 47, California 


PARIS LOS ANGELES 


4 & 5 Fitzroy Square, London, W.1. 
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The Invisible Word, or} No Thresholds Barred 


As Vance Packard tells us in his recent book, The Hidden Persuaders, 
advertisers are currently paying a good deal of attention to motivational 
research. The aim of such research is to find out what motives lead people 
to purchase one product rather than another. 

If motivational research shows that what people really want is a car that 
is recognizably this year’s model, then designers can plan a car that is dis- 
tinctively different from last year’s. Cigarette manufacturers have a more 
difficult problem. The onlooker can’t tell whether someone is smoking a 
king-size Whosis or a king-size Whatsis. One approach is for the advertiser 
to convey the idea that the right kind of people smoke the brand they are 
pushing. Thus one brand may go after the outdoor type by showing a con- 
tented cowpoke flipping the lid of a box of their cigarettes, while the 
other appeals to the romantic type by showing a couple of happy-looking, 
clear-eyed youngsters heartily inhaling theirs. Of course, one or the other 
may try to capture both types by showing a couple of happy-looking, clear- 
eyed youngsters pausing for a puff at timber line. 

This has its disadvantages: the advertising has to be fairly elaborate, 
motivational research may go astray, and some mental activity on the part 
of the customer is required for him to get the point. How much simpler it 
would be if all conscious activity could be bypassed entirely! If ready- 
made motives could be fed into the region of the brain where motives are 
generated, the potential customer would not even have to make the mental 
effort required to identify himself with the fortunate alpinist at timber line. 

The day for this may be at hand. Psychologists have known for some time 
that messages may be conveyed to a person without his being aware of the 
fact. This can be done by showing a message at such an intensity that it ig, 
just below the threshold for conscious awareness; a word flashed momen-' 
tarily on a lighted screen will serve. Two companies have recently perfected 
devices that will project words at subthreshold intensities on a movie or 
television screen while a show is in progress. One company claims to have 
increased the sale of popcorn by flashing appropriate invisible messages to 
an unwitting movie audience, and another found that people could solve 
anagrams more rapidly if they had been exposed in advance ‘to invisible 
solutions. 

Editorial comment about the use of these devices has waried:° the New 
Yorker reacted mildly, the Saturday Review vigorously. The Review was 
especially fearful about the prospective invasion of the mind’s privacy and 
the possibilities that presidential candidates might be marketed like pop- 
corn. 

We don’t take the invisible word so seriously: technical control of its 
use offers no great difficulties, and it may even be that the: advertisers 
themselves will shy away from its use in time. According to the results of 
one company, the reaction to the invisible word is affected by the content 
of the accompanying show: if the word accompanies a movie people like, 
they favor the word; if it accompanies a movie to which they are neutral 
or hostile, they reject it. 

This paves the way for an interesting variation in advertising technique. 
Suppose the manufacturers of car A want to reduce the sales of car B. 
They would flash the name of car B on the screen when a Bad Guy was in 
action; the makers of car B would retaliate. The sales of both would drop 
and before long nobody would buy either car—unless he happened to like 
Bad Guys.—G. DvuS. 
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In Pursuit of a Gene 


The pursuit of a wild animal begins 
with tracking the spoor. In the case of 
certain wild animals which have never 
been seen, such as the Abominable Snow- 
man and the Gene, this is as far as any- 
one has ever gotten—in the Himalayas, 
tracks in the snow, probably grossly en- 
larged and deformed in shape by melt- 
ing and evaporation; in the phenotype, 
traces of hereditary effects altered and 
confused by penetrance and pleiotropy, 
polygenic modifiers and major suppres- 
sors or enhancers, thresholds, tempera- 
ture and other environmental factors, 
and, of course, sex. Yet here we perforce 
begin—with the somatic trail left be- 
hind as the gene slithers from one gen- 
eration to the next, through the secret 
paths of the germ plasm. 

In these days of the operational defi- 
nition, we should quite properly not be 
speaking of “genes” at all, but of units 
of mutation, recombination, or function 
—to use Benzer’s colorful terminology, 
of “mutons,” “recons,” and “cistrons,” 
respectively (1). Nevertheless, it is my 
conviction that in ordinary scientific 
conversation the term gene will continue 
to be used for these several units, since 
they are after all not altogether inde- 
pendent. The trail we pick up and trace 
through its effects upon the phenotypes 
of our animals (or other organisms) is 
detectable because of alterations in the 
functions of hereditary units which origi- 
nate through mutation and are localiz- 
able in the chromosomes through the 
analysis of recombination. Just as the 
term enzyme remains convenient and 
meaningful despite the fact that the 
supposedly unitary enzyme has broken 
up into composites of apoenzyme, co- 
enzyme, and chelated metal ions, with 
enzyme function and specificity depend- 
‘ing on the exposure and configuration 
of one or more “sites” which can vary 
independently of one another, so the 
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concept of the gene will remain useful 
despite its compound complexities and 
its nebulosity at each end where it melts 
into the genetic continuum of the chro- 
mosome. 

In following the trail we -must of 
course be canny and not dash off like 
any unseasoned hound on the first fresh 
cross trail. There are many genes, and 
there are many trails not made by genes 
at all. Note therefore that my title is “In 
pursuit of a gene,” not “In pursuit of the 
gene.” Some 15 years of tracking one 
particular gene in that relatively well 
known countryside delimited as Droso- 
phila melanogaster have afforded me a 
certain amount of insight into the habits 
of the elusive quarry I have been pur- 
suing. I cannot claim even to have 
glimpsed it, as yet; but I can testify that 
the assiduous pursuit of such game has 
many surprises, and what I have learned 
about the habits of the quarry is possibly 
of more general significance than what I 
might have turned up had I followed 
every fascinating fresh scent into the 
underbrush. At any rate, certain major 
problems have been illuminated to some 
extent in my own mind, and it is to 
these that I wish to confine my remarks. 

One problem is the question regarding 
the time during life when genes act, and 
the modus of obtaining a clear-cut answer 
to the question. A second problem is that 
of the nature of gene action, and particu- 
larly of the action of suppressor genes 
that produce (or restore) the normal 
phenotype by a different mechanism or 
channel from that utilized by the normal 
allele of the mutant which is suppressed. 
I am quite convinced that the further 
analysis of the action of suppressor 
genes will afford us more insight into 
the nature of gene action than the analy- 
sis of almost any other genetic type of 
interaction. Third, I shall come to an 
evolutionary consideration of paramount 
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significance: What is the meaning of the 
widespread distribution in natural popu- 
lations, within single species and within 
related species, of diverse genetic means 
of attaining the same end, the produc- 
tion of a particular “normal” phenotype? 


The Time of Gene Action 


Fifteen years ago I had occasion to 
x-ray the eggs of two different strains 
of Drosophila melanogaster with the 
moderate dose (for Drosophila) of 1000 
roentgens (2). Nothing very remarkable 
was noted when the treated individuals 
of one strain emerged as adults, but all 
or nearly all of the individuals of the 
other strain emerged with grotesque 
growths in the center of each eye (Fig. 
1). As fully grown larvae, the individ- 
uals of this second strain also contained 
numerous free melanotic tumors in the 
body cavity, or hemocoele (Fig. 2). 
After a preliminary flurry of excitement 
over the thought that perhaps directed 
mutation had been achieved, it turned 
out that when these treated individuals 
with erupt eyes and melanotic tumors 
were mated among themselves, their off- 
spring lacked tumors and had perfectly 
normal eyes. 

The induced effects were therefore not 
hereditary—or so it seemed until crosses 
were made between untreated individ- 
uals of the strain that responded to the 
x-rays and the strain that did not. It was 
then found that, by retaining the third 
pair of chromosomes but replacing the 
second pair of the responding strain by 
those from the other, one could extract 
a stock that, without any treatment at 
all, consisted of flies with full-blown eye 
growths. Conversely, by replacing the 
third chromosome pair of the respond- 
ing strain with those derived from the 
other, while keeping the second chromo- 
some pair, a stock was obtained in which 
every larva develops melanotic tumors. 
The original responding strain was thus 
shown to carry two mutants, one for 
each of the. two types of abnormal 
growth described and, at the same time, 
two specific suppressor genes that usually 
inhibit the manifestation of the presence 





The author is professor of biology at Johns Hop- 
kins University,. Baltimore, Md. This article was 
his vice-presidential address given before Section 
F-Zoological Sciences at the 1956 New York meet- 
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of the mutants but fail to do so when the 
eggs are x-rayed. The arrangement of 
the mutants and their suppressors is a 
reciprocal one (Fig. 3). The strain is 
hereafter referred to as the “double- 
suppressor” strain. 

As a means of determining when the 
suppressor genes act during develop- 
ment, not only eggs but also larvae of 
various ages were treated with a dose 
of 1000 roentgens (3). This investigation 
has been completed only with respect 
to the suppressor of erupt, and further 
discussion of the time of action of these 
genes is limited to the erupt-suppressor- 
erupt system. Interpretation was greatly 
simplified by the fact that, no matter 
what the time of treatment with x-rays, 
no recovery occurred thereafter. Treat- 
ment was effective until the period when 
the eye of the fly actually begins to dif- 
ferentiate, during the third larval instar. 

The effect of the x-rays, in other 
words, was of an all-or-none type during 
the embryonic period and the first larval 
instar, and it began to diminish only in 
the middle part of the second larval instar 
(Fig. 4). X-rays applied late in the third 
instar were without effect on the sup- 
pressor-erupt system. When an effort was 
made to push back the time of treatment 
to as early a moment as possible during 
cleavage, H. L. Plaine and I were even- 
tually able to collect and irradiate a 
sufficient number of eggs within 16 min- 
utes after their fertilization and deposi- 
tion. Inasmuch as meiosis in Drosophila 
is blocked in Metaphase I, and comple- 
tion of the meiotic division occurs only 
after fertilization, it follows that in these 
8 + 8-minute-old eggs the sperm and egg 
pronuclei had not yet united and cleav- 
age had not yet begun when the x-ray 
treatment was administered. Neverthe- 
less, full inhibition of the suppression of 
erupt by the x-rays was observed, as 
usual, 

However, when unfertilized eggs or 
spermatozoa, or both, were irradiated, 
even with a dose of x-rays 4 times as 
high, no interference with the suppres- 
sion of erupt could be observed at all. It 
is therefore evident that the x-rays effec- 
tively destroy some hypersensitive sub- 
stance or system related to the suppres- 
sion of the erupt phenotype, and that 
this sensitive reacting system comes into 
existence upon fertilization and is not 


replenished during the remainder of the 


life-cycle but remains unutilized until the 
third instar, when, at the time of the dif- 
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Fig. 1. Erupt-eyed Dro- 
sophila melanogaster. Ex- 
pression extreme. Eye color, 
brown-scarlet, phenotype 
nearly white. 


ferentiation of the eye, it is gradually 
depleted. 

Is the sensitive substance (or system) 
then to be identified as the primary 
product of the gene, or is it on the con- 
trary an essential substrate or precursor 
for the gene’s action? If the first is the 
case, then clearly the gene we are study- 
ing may exert its primary action enor- 
mously in advance of any visible differ- 
entiation affected by it and in advance 
of such critical periods (temperature- 
sensitive period, chemical-sensitive pe- 
riod) as have been regarded by many 
gene physiologists as indicating some- 
thing about the time of gene action. But 
if the sensitive substance is substrate, 
rather than primary product, the action 
of the suppressor gene might actually be 
concurrent with differentiation of the 
eye. To distinguish between these alter- 
natives is not easy. 

In current biochemical genetic theory, 
the gene is conceived as determining the 
specificity of some single enzyme. Thus, 
in the classic case of the eye-color mu- 
tant vermilion in Drosophila, the con- 
version of tryptophan to kynurenine is 
blocked, presumably through a failure 
in the production of one of the en- 
zymes required in this three-step proc- 
ess. As a consequence, no brown eye- 
color pigment is produced. But the for- 
mation of kynurenine, as is shown by 
the classic studies of Beadle, Ephrussi, 
Tatum, and others, does not take place 
in the eye at all but in the gonads and 
other organs, whence it diffuses into the 
eye discs. The time of gene action in 
that instance is not at all at the time of 
pigment differentiation but at some time 
prior to, or during, the formation of the 
enzyme concerned. A preliminary inves- 


tigation in our laboratory by Frank Erk 
(4) has indicated the presence of ky- 
nurenine even in the Drosophila embryo. 
This early-formed kynurenine may never 
be available for the formation of eye 
pigment in the pupa. It may be destroyed 
long before the development of the eye 
makes utilization of the kynurenine pos- 
sible. 

Thus the enzyme may be present and 
active long before the conditions for the 
utilization of its product are fulfilled. Or, 
the enzyme may be present but its sub- 
strate inaccessible to it, as is apparently 
true in some portion of the intervening 
period, when kynurenine is not to be 
found. The question we have posed thus 


‘becomes the following: When do the 


genes determine the specificity of the 
enzymes they control? Is it even incred- 
ible to suppose that all the enzymes are 
made at, or shortly after, fertilization 
but, like the inducible enzymes of micro- 
organisms, become abundant and enter 
into activity only when supplied with 
substrate? 

To approach the question from an- 
other angle, we might consider the ac- 
tion of the genes in the case of “‘autono- 
mous” characters in organisms possess- 
ing a mosaic type of..development, such 
as Drosophila. As Stern (5) and others 
have shown, a somatic mutation or seg- 
regation of a gene affecting body or eye 
color or bristle growth may produce a 
very small area—even a single cell— 
characterized by the mutant phenotype. 
Is this not proof of the late action of the 
genes concerned? What it actually shows, 
it seems to me, is merely that a change 
in genetic constitution can bring about a 
change in phenotype even at so late a 
period in development. To wit: the en- 
zyme concerned may be maintained in 
the cell only through the continual min- 
istration of the controlling gene. As in 
the so-called “‘abortive transductions” in 
Salmonella and other bacteria (6) or in 
the maintenance of kappa in Parame- 
cium (7), if the gene is removed or 
changed, the enzyme (or other gene 
product) disappears or is fundamentally 





Fig. 2. Larvae of the tumorous nonsuppressor-tumor strain, with one to numerous mela- 
notic tumors of various sizes in each. 


SCIENCE, VOL. 126 





alter 
the | 
ring 
of th 
neitl 
ible 

tion: 
actir 


pres 
subs 
the 
is, i 
curs 
que: 
trac 
er*) 
acti 
indi 
eruy 
of 1 
mai 
able 
curs 
prec 
in ( 
indi 
spec 
eruj 
con 
call 
nec 
pla 
sm 
star 
are 
to | 
hor 
tair 


the 
ua. 
gel 
ce 
ing 


< Erk 
f ky- 
bryo, 
never 
f eye 
royed 
e eye 
» pos- 


t and 
wr the 
1. Or, 
; sub- 
ently 
ening 
0 be 
| thus 
» the 
f the 
cred- 
S are 
ation 
Licro- 
enter 
with 


1 an- 
€ ac- 
tono- 
ssess- 
such 
thers 
" seg- 
r eye 
ice a 
-ell— 
ty pe. 
f the 
hows, 
lange 
out a 
ate a 
e en- 
ed in 
min- 
As in 
is” in 
or in 
‘ame- 
d or 
gene 
atally 


mela- 


L. 126 





altered. But the reaction governed by 
the enzyme may well have been occur- 
ring from the beginning, and the action 
of the gene have been continuous. Thus 
neither the diffusible nor the nondiffus- 
ible products of gene-controlled reac- 
tions really tell us when the gene is 
acting. 

If, however—to return to the sup- 
pressor-erupt system—the x-ray-sensitive 
substance is not the primary product of 
the reaction controlled by the gene but 
is, instead, an essential substrate or pre- 
cursor, it might be possible to answer the 
question by injecting body fluid or ex- 
tracts from the nonreacting strains (su- 
er+) into irradiated recipients of the re- 
acting strain—namely, suppressor-erupt 
individuals in which the suppression of 
erupt had been blocked by destruction 
of the precursor but in which the re- 
mainder of the system was intact and 
able to use any fresh supply of the pre- 
cursor. For if the sensitive substance is a 
precursor and not a product of the gene 
in question, it ought to be present in 
individuals of various genotypes, irre- 
spective of their possession of suppressor- 
erupt and nonsuppressor alleles. These 
contemplated experiments are_techni- 
cally of great difficulty, because of the 
necessity for injecting material or trans- 
planting tissues into very young and 
small Drosophila larvae. The third in- 
star larvae customarily used as recipients 
are much too advanced in differentiation 
to serve in the present case. Still, it is 
hoped that indicative results can be ob- 
tained. 


Nature of the Action of 


Suppressor Genes 


Another approach would be to iden- 
tify the exact chemical reaction con- 
trolled by one of these suppressor genes 
and then to determine whether the re- 
action is blocked by x-rays because of the 
destruction of the specific precursor or 
product. The analysis of biochemical, 
lethal mutations in Neurospora and in 
bacteria lends itself to this type of at- 
tack; but the small amount of differen- 
tiation existing in such organisms and 
the lethal nature of the mutations em- 
ployed do not render it surprising that 
enzymes—such as tryptophan synthetase, 


. to take an example—are active through- 


out most, if not all, of the life-cycle. Prac- 
tically all that can be deduced is that 
when, on account of mutation, an essen- 
tial gene is altered to an ineffective 
counterpart, the specific enzyme under 
the control of the gene disappears grad- 
ually, over the course of several cell 


‘generations, as though it at once had 


ceased to be renewed and was undergo- 
ing serial dilution to extinction. 
A biochemical approach to the analy- 
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Fig. 3. Diagrams of chromosomes 2 and 3 
of the double-suppressor strain. The ap- 
proximate locations of the two mutants tu 
and er and their respective suppressors are 
indicated. Su-tu has not been located very 
exactly. 


sis of the action of the Drosophila sup- 
pressor genes was opened when it was 
discovered that an increase in the 
amount of tryptophan in the food upon 
which the larvae feed—up to 1 percent 
of the dry weight of the medium— 
would lead to an inhibition of the erupt- 
suppressor and tumor-suppressor genes 
nearly comparable in degree to that pro- 
duced by x-raying the eggs or larvae 
with a dose of 1000 roentgens (8/0). 
Plaine further demonstrated that both 
the x-ray effect and the tryptophan effect 
of cysteine (11). 
medium supplemented with 0.5 percent 
can be nullified by feeding larvae on a 
The clue seems to be provided by the 
fact that the initial step in the degrada- 
tion of tryptophan is its conversion to 
formylkynurenine by a coupled peroxi- 
dase-oxidase reaction. Cysteine, by re- 
acting with the hydrogen peroxide or or- 
ganic peroxides formed by ionizing radi- 
ation in tissues, would be expected to 
reduce the formation of formylkynure- 
nine from tryptophan; or it would re- 
duce the amount of peroxide normally 
present in tissue, so that, in the case of 


an. excess supply of tryptophan, the lat- 
ter substance could not be utilized in 
this particular reaction. It has thus be- 
come possible, by controlling the diet of 
larvae of the double-suppressor strain, to 
turn the action of the suppressors off and 
on again, at will. From this observation 
there has emerged a hypothesis that the 
suppressors themselves regulate the utili- 
zation of tryptophan in various compet- 
ing pathways. 

For animals, tryptophan is of course 
an essential amino acid. It cannot be 
synthesized through the coupling of in- 
dole and serine by tryptophan synthe- 
tase, as in plants and microorganisms. It 
is utilized in a number, perhaps a large 
number, of different ways (Fig. 5). It is 
incorporated into proteins; it is a source 
of the potent hormone serotonin (5-hy- 
droxytryptamine); by way of kynure- 
nine, it leads to the production of the 
brown eye-color pigment of Drosophila 
and other ommochrome pigments in 
other animals, and in plants to nicotinic 
acid and nicotinamide; and in plants, 
if not in animals, it is a source of the 
auxins which control various aspects of 
growth and tropic behavior. Tryptophan 
is thus the center of a nexus of biochem- 
ical reactions having profound conse- 
quences. 

If the supply of tryptophan is nor- 
mally limited in amount, the several 
channels of utilization must in a sense be 
competitive, and normal growth and 
differentiation will require a well-coordi- 
nated timing in the opening and closing 
of these channels, or the enlargement or 
restriction of flow along them. Thus 
meaning can be seen in the observations 
of Erk that kynurenine is present in the 
self-contained embryo but absent later; 
or that a free pool of tryptophan cannot 
be demonstrated to exist in the embryo, 
larva, or adult but is plentiful in the 
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pupa; or, as has been mentioned, that 
kynurenine in the course of larval life 
is formed only in the gonads and Mal- 
pighian tubules. 

Would it then be surprising if, as I 
have suggested elsewhere, the primary 
action of suppressor genes is exerted on 
quite different processes from those sup- 
pressed or enhanced? If the biochemical 
blocks produced by mutants in such a 
nexus of related processes stemming from 
a single point are not absolute, but, in 
the biochemical geneticist’s phraseology, 
are “leaky,” then the damming up of 
one channel may be sufficient to increase 
the flow past the leaky block. The evi- 
dence is clear that tryptophan itself does 
not accumulate to any great extent in 
the larvae. It is perforce used in one 
channel if not in another. The utiliza- 
tion in different ways consequently can- 
not be independent, and a mutant block- 
ing one channel must influence the flow 
along others. A mutant blocking one 
channel might, in other words, act as a 
suppressor of a mutant blocking, or par- 
tially blocking, a different pathway. This 
is a more general explanation of the fre- 
quently observed nonspecificity of sup- 
pressor genes than to suppose that a sup- 
pressor gene must in some way remove 
an inhibitor from or repair a deformity 
in the very enzyme controlled by the mu- 
tant suppressed. In cases of suppressor 
specificity, the latter mechanisms might 
apply; in cases of nonspecific suppressors, 
a more general relationship must be 
sought. 

A finding of paramount importance in 
this study was that the application of 
x-rays to embryos of the double-sup- 
pressor strain (su-er; er) produces erupt 
eyes, whereas the application to wild- 
type heterozygous for erupt (su-er'; 
ert/er) does not (3, 12, 13). In other 
words, the x-rays affect the action of the 
suppressor-erupt gene but do not affect 


the action of the normal allele of erupt 
—whence it may be concluded that the 
normal allele of erupt and the suppressor 
of erupt do not produce the normal eye 
phenotype by the same mechanism. The 
same end-result but distinct paths, one 
sensitive to x-rays, the other not! 

We were therefore impelled to look 
for alternative or competing biochemical 
pathways. With these considerations in 
mind, E. Glassman and I began the 
search in the double-suppressor strain of 
Drosophila, and in the wild-type and 
other mutant strains as well, for the en- 
zymes responsible for the conversion of 
tryptophan to kynurenine, 3-hydroxyky- 
nurenine, and the brown eye-color pig- 
ment (/4). The vermilion mutant type 
is blocked in the formation of kynurenine 
from tryptophan. An enzyme system 
capable of producing kynurenine from 
formylkynurenine was readily found, its 
presence serving to confirm the belief 
that kynurenine is produced in Dro- 
sophila from tryptophan by way of for- 
mylkynurenine. However, the enzyme 
was omnipresent, in all stages of life and 
in all wild-type and mutant strains 
tested. 

On the other hand, painstaking tests 
served only to confirm the surprising 
negative results of other workers: trypto- 
phan peroxidase could not be found at 
all, even in pupae when there is a free 
pool of tryptophan, or in third instar lar- 
vae, when kynurenine is known to be 
formed in the gonads. Presumably, for- 
mation of the enzyme is extremely re- 
stricted, both in site and in time. Since 
the vermilion mutant form does contain 
kynurenine formamidase (the enzyme 
that converts formylkynurenine to ky- 
nurenine), the v block cannot be at that 
step but must involve the prior conver- 
sion of tryptophan to formylkynurenine. 
Green (/5) has reported an accumula- 
tion of tryptophan in vermilion-eyed flies, 


PROTEIN <————-_ TRYPTOPHAN 


oe 
Su-v 


wre 


> =Ccn 
TRYPTAMINE, 
ETC. 
SU-ER 





en FORMYLKYNURENINE =~ | 


TYROSINE 


DOPA 


KYNURENINE 


SU-TU CN 


" 


BROWN PIGMENT 


DOPA-QUINONE 


3-OH-KYNURENINE | 


MELANINS 


Fig. 5. The metabolic paths diverging from tryptophan and the postulated interrelation 
between tryptophan metabolism and tyrosine metabolism. The steps blocked by vermilion 
and cinnabar are marked by transverse bars, and the postulated steps blocked by various 
known suppressor genes that affect tryptophan metabolism are similarly indicated. 
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but our tests show that this accumulation 
either is not sufficient to bring about an 
inhibition of the tumor and erupt sup- 
pressors, or more likely occurs only in the 
pupal and adult stages of life when the 
formation of melanotic tumors and dif- 
ferentiation of the eyes are past. Although 
it has also not been possible to show any 
effect of the tumor and erupt suppressors 
on the expression of vermilion, a distinc- 
tion between the tumor and erupt sup- 
pressors has been found in the effect of 
feeding kynurenine to the larvae, for the 
feeding of kynurenine fails to inhibit the 
suppressor of erupt but does overwhelm 
the tumor suppressor (8, 10, 16). 

In the still fruitless effort to isolate 
those enzyme systems responsible for con- 
verting kynurenine, by way of 3-hydroxy- 
kynurenine, to subsequent intermediates 
on the pathway to the brown eye-color 
pigment, Glassman discovered another 
phenomenon of great interest (17). This 
was an influence of tyrosinase and tyro- 
sine on the disappearance of kynurenine 
or hydroxykynurenine in the formation 
of a dark-colored pigment in vitro. When 
dihydroxyphenylalanine was supplied, 
tyrosinase and tyrosine proved to be un- 
necessary. Experiments then demon- 
strated that a similar formation of pig- 
ment would occur spontaneously when- 
ever any quinone was combined with an 
aromatic amine, such as kynurenine or 
hydroxykynurenine. 

The production of these “aminoqui- 
none” pigments suggests a simple expla- 
nation of a puzzling nonspecific suppres- 
sor gene action which has become 
virtually a classic case—namely, the 
suppression by a single Drosophila sup- 
pressor gene of both the vermilion eye- 
color and sable body-color mutants. The 
puzzling element has been the lack of 
any known connection between the bio- 
chemical formation of the ommochrome 
pigments, derived from tryptophan, and 
the melanins, derived from tyrosine. 

Why should a restoration in the pro- 
duction of the brown eye-color pigment, 
which is an ommochrome, result simul- 
taneously in a diminution in the produc- 
tion of melanin? If, according to the 
scheme depicted in Fig. 5, the brown eye- 
color pigment is an aminoquinone com- 
plex, formed from a quinone derived from 
tyrosine as well as from the aromatic 
amine hydroxykynurenine, and if the 
available supply of the quinone in the 
body is limited, then obviously a restora- 
tion in the blocked supply of kynurenine 
brought about by the suppressor of ver- 
milion, either directly or indirectly, 
would once again draw upon the supply 
of quinone and consequently reduce the 
amount available for deposition in the 
hypodermis under the influence of the 
mutant sable. 

This is clearly not the entire story. It 
fails to account for the tissue-specific as- 
pects of pigment formation: Why is om- 
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nature and potency which are being tested. 


mochrome formed only in the eye, and 
melanin chiefly in the hypodermis? Or 
why does the suppressor of vermilion not 
reduce the melanin pigmentation of the 
wild-type or of other melanic mutants 
such as ebony and black? But such dif- 
ferences may lie at later stages of each 
pathway; certainly the tissue-specific 
effects must do so. 

What is most encouraging is the way 
in which the discovery of the long-sus- 
pected connection between the formation 
of pigments from tyrosine and trypto- 
phan permits an explanation of the pos- 
sible mode of action of nonspecific sup- 
pressor genes that supports the hypothe- 
sis previously developed on the basis of 
the study of the erupt and tumor suppres- 
sors. The gene interactions postulated 
here resemble some of the theoretical 
schemes drawn up by Strauss and rein- 
force his conclusion that “the gene inter- 
action obtained is not in any sense an 
interaction of the genes themselves, but 
is rather an interaction of the gene-con- 
trolled step reactions in non-genic parts 
of the organism” (/8). 


General Distribution of 


Suppressor Systems 


The high frequency with which, in 
Neurospora, bacteria, and Drosophila, 
apparent reverse mutations have been 
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found to be in actuality the result of 
mutations at a different locus that sup- 
press the expression of the mutant—or, 
put otherwise, restore the normal or 
original phenotype—is well known. 
Surely every geneticist who works with 
such phenomena must be impressed with 
the remarkable capacity of developing 
organisms to achieve the same goal by 
various means. 

These suppressor genes are not lim- 
ited in’occurrence to laboratory experi- 
ments. The discovery in my laboratory 
of the existence in a single strain of Dro- 
sophila of two independent suppressor 
systems, concealing the presence of two 
presumably detrimental mutants, made 
me, of course, curious to know how many 
other wild-type strains (insofar as erupt 
eyes and melanotic tumors are con- 
cerned) might be concealing these mu- 
tants by virtue of. their possession of the 
suppressors. Assuming that the expression 
of these mutants is to some degree detri- 
mental, would they not be entirely neu- 
tral when suppressed? Might they not 
even have effects which, not altogether 
suppressed, could in certain circum- 
stances become advantageous? In other 
words, what would be the relative selec- 
tive merits of the nonsuppressor coupled 
with the normal allele of the mutant, as 
against the suppressor coupled with the 
mutant? 


The analysis has so far been carried 
out only with the suppressor-erupt sys- 
tem (12, 19). Because of the fortunate 
placement of the suppressor and the mu- 
tant in different chromosomes, already 
marked in the original strain by the mu- 
tant eye colors brown and scarlet, it was 
possible without great difficulty to"! de- 
velop a test strain for the erupt system. 
This test stock carried bw in chromosome 
2 but no suppressor of erupt; in chromo- 
some 3 it carried er and st. Flies of dif- 
ferent wild-type laboratory stocks and 
samples of different natural populations 
could be crossed to the tester stock, and 
F, males could then be backcrossed to the 
tester strain. The resulting progeny (Fig. 
6) would segregate into four eye-color 
types (wild-type dark red; scarlet; 
brown; and very pale brown scarlet), 
representing the inheritance from the 
wild-type strain, respectively, of both 
chromosomes 2 and 3, of chromosome 2 
only, of chromosome 3 only, and of 
neither. 

The fourth of these classes is the re- 
constituted tester strain and serves as a 
control to rule out any significant effect 
of either the sex or fourth chromosomes 
on the expression of the character. Fif- 
teen wild-type strains collected from 
various parts of the world and kept in 
laboratories with more or less inbreeding 
for a period of years were tested in this 
way; and to them were added some 
freshly collected samples of wild popu- 
lations from St. Louis, Mo. The results 
may be summarized very briefly. 

No evidence was found for any sup- 
pressors of erupt in the X- or fourth 
chromosomes. Although the evidence is 
not conclusive that the suppression of 
erupt by the various second and third 
chromosomes tested was entirely located 
at the two loci of the suppressor of erupt 
in chromosome 2 and of erupt in chro- 
mosome 3, these loci must at least be 
responsible for the principal amount of 
effect. Great differences were found be- 
tween strains and also within strains. No 
stock appeared to be homogeneous for 
erupt suppressors, except the long-inbred 
Florida-19 stock. Some strains possessed 
strong suppressors in chromosome 2 with 
potent “normal” alleles of erupt in chro- 
mosome 3. Some possessed potent “nor- 
mal” alleles of erupt but weak suppres- 
sors. Others possessed strong suppressors 
in chromosome 2, but very weak “nor- 
mal” alleles of erupt, even to the point 
of producing the erupt phenotype. From 
a number of stocks, such as Swedish-b 
and Urbana, it has proved possible to 
isolate erupt itself. Eggs of these wild- 
type. strains, when x-rayed with 1000 
roentgens, produce characteristic fre- 
quencies of erupt-eyed flies. In short, not 
only the  laboratory-kept wild-type 
strains,, but also the freshly collected 
ones, are almost universally seeded with 
the erupt mutant; but because of the sup- 
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pressors and wild-type alleles also pres- 
ent, the erupt phenotype was never ob- 
served, or at least reported, prior to my 
own analyses. 

By comparing the relative strengths of 
the second chromosome suppressors of 
erupt (Fig. 7), and also those of the sev- 
eral normal alleles of erupt of differing 
potency (Fig. 8), it can be concluded 
that at least five significantly different 
strengths of suppressor and a like num- 
ber of different normal alleles of erupt 
exist in a variety of naturally occurring 
combinations. Particularly noteworthy is 
the fact that in every case the combina- 
tion of a suppressor in chromosome 2 and 
the normal allele in chromosome 3 (in- 
dividuals of the wild-type eye color in 
our, four-type segregation) produces a far 
greater suppression of erupt than would 
be expected from an additive effect of 
the two (Fig. 9). Consequently, when 
erupt does occur in a population and is 
heterozygous, as is usually the case, it is 
completely suppressed because of the 
multiplicative interaction of its own nor- 
mal allele with the two genes at the sup- 
pressor locus. 

Several studies by other geneticists 
have revealed a similar situation in Dro- 
sophila, Gardner et al. have reported the 
existence of a considerable variety of 
modifiers of two tumorous-head genes in 
eight tested wild-type strains (20). More 
similar to the erupt and suppressor-erupt 
phenomena is a situation described by 
Sturtevant (2/) at the meeting of the 
American Institute of Biological Sci- 
ences in Storrs, Conn., last summer. Iso- 
alleles of scute and of achaete, derived 
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from different strains, were found to vary 
in dominance over a wide spectrum in 
potency. The normal alleles of the mu- 
tant also differed in potency. Sturtevant 
estimated that at least 4, and more likely 
10 to 15, wild-type alleles of scute of dif- 
ferent potency could be isolated from 
these strains, The quite distinct wild- 
type alleles of achaete were similarly of 
different strengths. These phenomena are 
strikingly like the existence of the nu- 
merous wild-type isoalleles of erupt and 
the occurrence of suppressor-erupt alleles 
likewise of different potency. 

This sort of genetic situation must 
therefore be regarded as not rare, in fact, 
as probably a very common one. In my 
own experience, which includes the in- 
vestigation of a number of loci not dis- 
cussed here, it is commoner than the 
polygenic type of modifier system which 


‘has been so much emphasized in recent 


years. What, then, is its evolutionary sig- 
nificance? 
To me it seems to fit clearly into the 


category of phenomena regarded by , 


Schmalhausen as the product of “stabil- 
izing selection” (22). To quote: “In the 
course of evolution due to a severe elimi- 
nation of all deviations from the well- 
adapted standard form, a more or less 
complicated system of regulating (in- 
clusive of buffering) mechanisms is cre- 
ated. This system tends to preserve nor- 
mal development when the deviation 
from the standard of both internal and 
external factors is not too great” (22; 
quotation cited from Lerner, 23, p. 103). 
And elsewhere, Schmalhausen has said, 
“Stabilizing selection produces a_ stable 
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Fig. 7. Effect of a single dose of the unknown suppressor-erupt allele from a wild-type 
strain tested against a nonsuppressor allele and homozygous erupt. The slopes at the tops 
of the bars represent the difference between the highest and lowest values for the strains 


in each group. 
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form by creating a regulating apparatus. 
This protects normal morphogenesis 
against possible disturbance by chance 
variations in the external environment 
and also against small variations in in- 
ternal factors (i.e., mutations)” (24), 
And Schmalhausen cites Gershenson as 
having demonstrated that Drosophila 
populations may contain “dominant mu- 
tants whose appearance is suppressed in 
the genotype of the given population or 
whose appearance is attenuated consid- 
erably.” 

Another way of characterizing the 
effect of such a system is to relate it to 
“genetic homeostasis.” If they are preva- 
lent in natural populations, such systems 
must be extremely important in buffer- 
ing the genotype against the effects of 
frequent, critical mutations. Particularly 
important would be the suppression of 
mutations that alter the “switch genes” 
which control the differentiation of seri- 
ally homologous structures, and which 
when mutated produce that extraordi- 
nary category, the homeotic mutants. 
Thus Buzzati-Traverso has observed a 
progressive amelioration of the Dro- 
sophila mutant aristopedia subsequent to 
its origin by mutation (25). (It is pos- 
sible, one might note, to regard erupt 
itself as a homeotic mutant, one in which 
a portion of the eye develops as an an- 
tennalike structure—but this may be a 
rather superficial view.) In any case, it 
seems to me that a new chapter might 
be added to Lerner’s book on Genetic 
Homeostasis (23) in order to deal with 
this kind of system over and above the 
polygenic ones so well analyzed in it. 
Thus Lerner (23, p. 103) comments that 
Schmalhausen failed to visualize devel- 
opmental homeostasis “fas the specific 
property of heterozygotes.” It seems, 
however, that it is also a property of 
epistatic, that is, suppressor-systems, and 
the distribution of these in Mende- 
lian populations in differently balanced 
combinations satisfies Lerner’s definition 
of genetic homeostasis as “the property 
of the population to equilibrate its ge- 
netic composition and to resist sudden 
changes” (23, p. 2). 

If organisms can maintain the “nor- 
mal” phenotype by a variety of genetic 
systems which restore the balance be- 
tween competing biochemical pathways, 
then the evolution of isolated populations 
might well be expected to diverge in re- 
spect to possession of suppressor systems 
of different composition. The divergence 
might be virtually at random and might 
be promoted by random genetic drift, 
unless the particular components of the 
gene system in question have subsidiary 
phenotypic effects which would subject 
them to the action of natural selection. 
In the latter case, just as new genes have 
been postulated to arise through the di- 
vergence in function of duplicated genes, 
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B. M. Duggar, Pioneer 


in Precise Plant Research 


In the death of Benjamin Minge 
Duggar, 10 September 1956, American 
science lost a keen intellect, a profound 
and productive scholar, an inspiring 
teacher, a wise scientific statesman, and 
a kindly and stimulating personality. 

Duggar had an exceptionally active, 
incisive, and penetrating mind, which 
he put to work with precision and per- 
sistence on a wide variety of problems. 
He was motivated both by scientific curi- 
osity and by the desire to solve practical 
problems. As he wrote in 1909, in the 
preface to his pioneer book Fungous Dis- 
eases of Plants, ‘““The presentation should 
be fundamental, but it should also bear 
a close relation to the affairs of life.” 
Although Duggar sought final explana- 
tions for phenomena and final solutions 
to problems, he did not disdain prox- 
imate explanations and solutions; he ap- 
preciated the evolutionary nature of 
progress in the fields of his special inter- 
est, plant physiology, plant pathology, 
economic botany, and industrial micro- 
biology. 

Although he was critical, Duggar’s 
criticism was constructive and optimistic; 
he continually encouraged attempts to 
gain deeper insight into problems and 
broader vision regarding them. He con- 
tributed not only to knowledge but also 
to improved methods for gaining it; his 
contributions were not only factual and 
methodological but also philosophical. 

Duggar was always progressive; his 
mind was always young. He helped his 
fields of science to grow, and he grew 
with his fields of science. He was always 
willing to teach, but he was always avid 
to learn also; he was always a produc- 
tive scientist, and he was always an ac- 
quisitive scholar, He was a willing and 
effective talker and writer, but he was 
also an efficient listener and reader; his 
was an exceptionally acquisitive and pro- 
ductive intellect. 

Born at Gallion, Alabama, in 1872, 
young Duggar attended the University of 
Alabama for 2 years, then obtained the 
B.S. degree, with first honors, at Missis- 
sippi Agricultural and Mechanical Col- 
lege in 1891 and the M.S. degree at Ala- 
bama Polytechnic in the following year. 
He then obtained the A.B. and the A.M. 
degrees at Harvard University in 1894 


690 


and 1895, respectively, and the Ph.D. 
degree at Cornell in 1898. Apparently he 
wanted still more education for he spent 
1899-1900 at German universities and at 
Naples, Paris, and Montpelier. 

Duggar was assistant director of the 
Uniontown Agricultural Experiment Sta- 
tion in Alabama in 1892-93. After serv- 
ing in the Illinois State Laboratory of 
Natural History, he was cryptogramic 
botanist in the experiment station and 
instructor, then assistant professor, in 
plant pathology at Cornell University 
from 1895 to 1901. This was followed by 
a year as plant physiologist in the Bureau 
of Plant Industry of the U.S. Depart- 
ment of Agriculture, 5 years as professor 
of botany at the University of Missouri, 
and 5 years as professor of plant physiol- 
ogy at Cornell. After 15 years as research 
professor of plant physiology at the Mis- 
souri Botanical Garden and Washington 
University, he became professor of physi- 
ology and economic botany at the Uni- 
versity of Wisconsin in 1927, where he 
remained until his retirement to emeritus 
status in 1943. Even then Duggar’s in- 
tellectual and physical energies did not 
subside, and he became consultant in 
mycological research and production to 
the Lederle Laboratories Division of the 
American Cyanamid Company. 

As a plant physiologist and economic 
botanist, Duggar made important contri- 
butions to many fields of plant science. 
Among his early publications there ap- 
pear titles such as “The sterile fungus 
Rhizoctonia—as a cause of plant diseases 
in America” and “The cultivation of 
mushrooms.” The book Fungous Dis- 
eases of Plants was long a standard text- 
book in plant pathology. His studies on 
the effect of bordeaux mixture and of 
dusts and surface films on the rate of 
transpiration of plants indicated a con- 
tinuing interest in plant diseases, as did 
researches in his laboratory on the nature 
of fungicidal action. He and his students 
also studied many phases of the physi- 
ology of plant pathogens and issued a 
series of publications under the general 
heading “Studies in the physiology of 
fungi.” 

Later, he also developed a deep inter- 
est in the nature of plant viruses, Char- 
acteristically, Duggar wrote in 1928, “At 





the risk of being judged dogmatic, I must 
exclude from this discussion all that 
seems to me inessential in focusing atten- 
tion upon the nature and properties of 
mosaic agencies.” This was typical of the 
man; he saw clearly that progress de- 
pended on understanding phenomena 
rather than on merely describing them. 
He sought final understanding. 

An apostle of precision and accuracy, 
Duggar, with Hollaender, wrote in 1933: 
“The effects of visible light and, in re- 
cent years more especially, the bacterici- 
dal effects of ultraviolet light have re- 
ceived increasing attention. Most of 
those engaged upon such problems prior 
to very recent years have been content 
with results essentially qualitative in na- 
ture. Nevertheless, progress was made 
and it was to be expected that with the 
development of vastly improved physical 
instruments available to the biologist, 
and with analogous advances in biologi- 
cal technique, definitely quantitative 
studies would be made.” In comparing 
the effects of ultraviolet and visible lights 
of different intensities on certain bacteria 
and semipurified preparations of tobacco 
mosaic virus, the authors found that the 
ratio of virus resistance to that of the 
bacteria was 200 to 1. The results of 
these and similar researches were impor- 
tant, but even more important were the 
contagiousness of Duggar’s precise meth- 
odology and the clarity of his thinking. 
He taught a generation much about the 
aims and methods of plant research. 

“Some factors in research” is the title 
of a paper read by Duggar in 1918 
a symposium on “Our Present Duty as 
Botanists.” Intimating that certain fields 
of the applied sciences in agriculture had 
sown practical gardens and orchards and 
had reaped garden and orchard practice, 
Duggar bespoke more sympathetic and 
thorough consideration of fundamental 
physiological, pathological, and geneti- 
cal problems; otherwise, the alleged sci- 
ences would comprise merely practical 
and managerial skills. He also foresaw 
the importance of plant research posi- 
tions in various industrial enterprises. 
His visions became realities, and he was 
importantly influential in the realiza- 
tions. 

His books included, in addition to Fun- 
gous Diseases of Plants, Plant Physiology, 
published in 1911, Mushroom Growing, 
1915, and Textbook of Botany, with G. 
M. Smith and others. He was a strong 
supporter of Botanical Abstracts and 
acted as its editor for physiology from 
1917 to 1926. This was followed by a 
similar service to Biological Abstracts, 
from 1926 to 1933, and to Biological Ab- 
stracts of Radiation in’ 1926. 

Duggar was a member of various sci- 
entific societies. He was vice president 
of Section G of the AAAS in 1925, presi- 
dent of the American Society of Plant 
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Physiologists in 1946-47, and chairman 
of the Division of Biology and Agricul- 
ture of the National Research Council 
in 1925-26. His services were sought in 
numerous national and _ international 
committees because he was as effective 
in such activities as in everything else 
that he undertook. He was genuinely and 
effectively public-spirited. 

Among the honorary societies of which 
he was a member were Phi Beta Kappa, 
Sigma Xi, Phi Sigma, the National 


Academy of Sciences, the American 
Philosophical Society, and the Philadel- 
phia Academy of Science. He was 
awarded the Medal of Honor of Public 
Education in Venezuela in 1951. 
Duggar’s services and honors were 
manifold and diverse. His advice was 
widely sought by his numerous graduate 
students and colleagues and was always 
freely and cheerfully given. He furnished 
leadership and inspiration in plant sci- 
ences during a period when they were 


News of Science 


Swedish Geophysical Observatory 


The Kiruna Geophysical Observatory 
of the Royal Swedish Academy of Sci- 
ence was dedicated last summer. Rep- 
resenting a decade of planning, this new 
facility in northern Sweden will enable 
geophysicists interested in arctic phe- 
nomena to carry on research under the 
most favorable conditions. Bengt Hult- 
qvist is director at Kiruna. 

The location of the observatory is par- 
ticularly significant with respect to the 
Geophysical Institute in Fairbanks, 
Alaska, because the two observatories are 


approximately 180° apart in longitude. 
This circumstance will make it possible 
for the two laboratories to undertake cer- 
tain important types of transpolar re- 
search projects on a cooperative basis. 
Coordinates for Kiruna are as follows: 
geographic coordinates, North 67.8°, 
East 20.4°; geomagnetic coordinates, 
North 65.3°, East 115.5°. Similar coordi- 
nates for the Geophysical Institute at 
Fairbanks are: geographic, North 64.9°, 
West 147.8°; geomagnetic, North 64.5°, 
East 255.4°. 

The Kiruna observatory consists of a 
main building and a number of small 





Main building of the Kiruna Geophysical Observatory. 
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urgently needed; he was erudite and he 
was useful; he was a profound scholar 
and an efficient doer. 

Benjamin Minge Duggar was a great 
leader, by virtue of the power of his in- 
tellect, by virtue of the disciplined 
strength of his- character, and by virtue 
of his helpful humanity. He was a great 
man. 

E. C. STAKMAN 
Institute of Agriculture, University 
of Minnesota, St. Paul 


buildings for housing various types of 
instruments. It occupies a tract of 22.2 
square kilometers, which provides amply 
for future expansion, including the estab- 
lishment of auxiliary observing sites 
where measurements over base lines of 
several kilometers are desirable. 

The main building contains a series of 
laboratories, a combined seminar room 
and library, dining and lounging facili- 
ties, living quarters for investigators, a 
well-equipped mechanical workshop, and 
so forth. One large laboratory room can 
be subdivided into three small rooms if 
necessary, each suitable for one or possi- 
bly two workers. A second laboratory 
provides facilities for several persons, and 
five smaller rooms are equipped to ac- 
commodate either one or two people. 

On the upper floor of the main build- 
ing is a heated, glassed-in laboratory. 
Above this is an open deck on which can 
be mounted equipment requiring all- 
around seeing conditions. The mounting 
facilities are provided with supports that 
go down to foundation material that is 
independent of the building structure it- 
self. A grant from the U.S. National Sci- 
ence Foundation has helped to equip the 
observatory with good basic instrumen- 
tation. 

A special board of the Royal Swedish 
Academy of Science has been responsible 
for the planning of the new observatory. 
This board, which has 11 members, is 
headed by R. Sandler, president, and R. 
Sievert, vice president. 

Since the dedication, Director Hult- 
qvist has announced that the observatory 
welcomes suitable research proposals, 
particularly when appropriate financial 
support can also be provided. All pro- 
posals for cooperative activities should be 
addressed: Director, Kiruna Geophysi- 
cal Observatory, Kiruna, Sweden. 


Cedar Creek Forest 


A new laboratory building, which will 
make it possible to expand studies on 
wildlife and plant life in their natural 
surroundings, was dedicated at Cedar 
Creek Forest, Minn., on 14 Sept. by the 
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University of Minnesota and the Minne- 
sota Academy of Science. 

Cedar Creek Forest, which is located 
approximately 25 miles north of the 
Twin Cities in northern Anoka and 
southern Isanti counties, contains a wide 
variety of trees, other plants, and animal 
life. Among the trees are all three kinds 
of pine that are native to Minnesota, old 
prostrate junipers, white cedar, white 
pine, black spruce, and many species of 
hardwoods. Among the birds are ruffed 
grouse, Canada spruce grouse, Canada 
jay, and, occasionally, the rare arctic 
three-toed woodpecker. Deer are numer- 
ous, and other mammals of the northern 
forest can be found. 

The forest will be administered as a 
natural history area—that is, it will be 
used primarily for observation rather 
than experimentation. Access for scien- 
tific and educational purposes, as well as 
for protection from fire, will be per- 
mitted. The administration will seek to 
conserve and if possible to develop the 
natural values of the area and to mini- 
mize the loss or depletion of plants and 
animals through hunting, collecting, fish- 
ing, picnicking, or other disturbances. 

William S. Cooper, of the botany de- 
partment of the University of Minnesota, 
first called attention to the Cedar Creek 
Bog, as it was then known, in 1937, when 
he described it to the Academy Commit- 
tee for the Preservation of Natural Con- 
ditions. In 1939 the Academy approved 
the committee’s recommendation that 
some effort should be made to preserve 
the area, and in 1942 the University 
agreed to accept and preserve the land 
if the Academy would obtain gifts from 
private sources to make the purchase 
possible. By 1953, 750 acres had been 
purchased. 

Construction of the laboratory, pur- 
chase of additional land, and other im- 
provements were made possible by a 
grant, in 1954, of $250,000 from the 
Max C. Fleischmann Foundation of 
Nevada. The laboratory building con- 
tains an office, a combination meeting 
room, classroom, and laboratory, a map 
and record room, three research labora- 
tories, and small dormitories. 

Studies now underway at the forest in- 
clude a wildlife survey of a portion of 
the area, population studies on frogs, and 
studies on external parasites of mice. A 
three-year study on total plant yield un- 
der natural conditions was begun last 
summer, 


Sky High 


A new laboratory 17,000 feet high in 
the Bolivian Andes, to be used for the 
study of the effect of altitude on the 
human and animal body, will be set up 


692 


shortly by the University of California’s 
Donner Laboratory with the cooperation 
of Bolivian scientists and with the sup- 
port of the Atomic Energy Commission 
and private donors. 

The aititude chosen is considered to 
be about at the limit of human acclima- 
tion. When oxygen tension is low, the 
production of red blood cells increases 
tremendously. Immediate plans call for 
an attempt to isolate a humoral factor 
that appears to stimulate production of 
red blood cells. 

Three American scientists will remain 
at the high Bolivian laboratory for a 
month. Thereafter, the Bolivian scien- 
tists will continue research with collabo- 
ration from the California group. Much 
of the biological material taken at the 
Bolivian laboratory will be shipped to 
California for analysis. 


Temperature Test Facility 


An elevated temperature test facility 
which can duplicate the intense heat de- 
veloped by missiles from atmospheric 
friction at high velocities has been de- 
veloped by Westinghouse Electric Cor- 
poration. 

The facility, which consists of an ana- 
log regulator, graph recorder, and multi- 
ple banks of infrared lamps, can create 
a 2500-degree temperature in 12 seconds. 
This will make it possible for aircraft 
builders and designers to pre-test struc- 
tural parts in simulated flights. 

The regulator controls the “flight pat- 
tern,” proportioning the output of the 
infrared lamps to generate the amount 
of heat produced at various speeds. In 
actual practice, the missile or aircraft 
component, such as a nose cone or wing 
section, would be loaded to produce the 
aerodynamic stresses expected during 
flight. The theoretical flight is plotted 
on the graph recorder; by means of the 
plot, the “flight” may be checked to as- 
sure that all conditions of speed and heat 
were accurately reproduced. 


NAS-NRC Medical Science Awards 


The Division of Medical Sciences of 
the National Academy of Sciences—Na- 
tional Research Council has announced 
that applications for postdoctoral re- 
search fellowships for 1958-59 will be 
accepted until 1 Dec. Further informa- 
tion may be obtained from the Medical 
Fellowship Board, NAS-NRC, 2101 
Constitution Ave., NW, Washington 25, 
D.C. 

Two fellowship programs are offered: 
National Research Fellowships in the 
Medical Sciences and Donner Fellow- 
ships for Medical Research. The latter 


were initiated in 1956 with the support 
of the Donner Foundation of Philadel- 
phia. 

These programs are designed to pro- 
vide research experience in the basic 
medical sciences for people who plan 
careers in academic medicine and in- 
vestigation. Fellows are expected to de- 
vote their entire time to research, and 
funds are not available for support of 
practical experience in the clinical field. 
Awards are open to citizens of the United 
States and Canada who hold the M.D., 
Ph.D., or Sc.D. degree. Ordinarily fel- 
lowships are not granted to persons over 
35 years of age. 

The Division of Medical Sciences has 
also announced, on behalf of the James 
Picker Foundation, the continued avail- 
ability of funds in support of radiological 
research. The program is oriented to- 
ward, but not necessarily limited to, the 
diagnostic aspects of radiology. Support 
is not restricted to citizens of the United 
States or to laboratories within this coun- 
try. 

Three distinct types of support are 
offered: 

1) Grants-in-aid are awarded to insti- 
tutions for support of specific research 
projects. 

2) Grants for Scholars are a transi- 
tional form of support, designed to bridge 
the gap between the completion of fel- 
lowship training and the period when the 
young scientist has thoroughly demon- 
strated his competence as an independent 
investigator. The application is submitted 
by the institution on behalf of the pro- 
spective scholar. Grants of $6000 per 
year are made to the institution as a con- 
tribution toward the scholar’s salary, or 
his research, or both. 

3) Fellowships in Radiological Re- 
search are open to candidates seeking to 
gain research skills leading to investiga- 
tive careers in the field of radiology. Can- 
didates holding the M.D., Ph.D., or Sc.D. 
degree are eligible, but those trained in 
radiology who are 35 years of age or less 
will receive preference. 

Applications for Picker awards for 
1958-59 should be received at the NAS— 
NRC by 1 Dec. However, it should be 
noted that within the next year the Na- 
tional Research Council of Canada will 
assume the responsibility for serving as 
scientific adviser to the Picker Founda- 
tion with respect to its Canadian pro- 
gram. 


Scholarships 


The U.S. Office of Education has re- 
ported that 237,000 scholarships having a 
monetary value of $65.7 million were 
available to undergraduate college stu- 
dents in the school year 1955-56, com- 
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pared with only 124,000 scholarships, 
worth approximately $27 million, in 
1950-51. 

The survey also indicated that, in 
1955-56, 1562 institutions of higher 
learning, which enroll more than nine- 
tenths of the college and university stu- 
dents in the country, reported some form 
of student financial aid. This figure com- 
pared favorably with the figure for 
1950-51, when 1198 institutions reported 
that they gave scholarship aid. 

These facts and figures are part of a 
survey released by the Office of Educa- 
tion which is intended to keep parents 
and young people informed of the types 
and amounts of financial aid available. 
Copies of two publications bearing on 
the subject, “Financial Aid for College 
Students: Undergraduate” and “Finan- 
cial Aid for College Students: Gradu- 
ate” can be obtained from the Superin- 
tendent of Documents, U.S. Government 
Printing Office. ($1.00 and $0.50, respec- 
tively). 


News Briefs 


Industrial Exhibitions Limited of Eng- 
land has announced that the 1958 In- 
struments, Electronics, and Automation 
Exhibit will be fully international for 
the first time and that overseas firms will 
be able to show their products at its ex- 
hibition in London. Further information 
can be obtained from Industrial Exhibi- 
tions Limited, 9 Argyll Street, London 
W.1. 

* * * 

The Sister Elizabeth Kenny Founda- 
tion has announced that it will continue 
to award post-doctoral scholarships to 
promote work in neuromuscular diseases. 
Depending upon the applicant’s qualifi- 
cations, grants vary from between $5000 
and $7000 a year for a 5-year period. Ap- 
pointments are made annually. Those in- 
terested may write to Dr. E. J. Huene- 
kens, Medical Director, Sister Elizabeth 
Kenny Foundation, 2400 Foshay Tower, 
Minneapolis 2, Minn. 

* * * 

The National Cancer Institute’s 20th 
anniversary was celebrated by a special 
symposium in the August issue of the 
Journal of the National Cancer Institute, 
which took note of both the growth of 
the Institute’s program and progress .in 
research during the past 20 years. 

* * * 


A 73-page paper-bound booklet en- 
titled “U.S. Research Reactors” has been 
released by the Atomic Energy Commis- 
sion. It describes more than 30 research 
reactors and contains drawings, photo- 
graphs, and charts; it was prepared for 
scientists, engineers, and administrators. 
The reactors are grouped according to 
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major types, and one or two examples of 
each are described at some length as 
typical examples. The booklet is avail- 
able from the Office of Technical Serv- 
ices, U.S. Department of Commerce 
($1.50). 

* * 

A new series of 13 educational tele- 
vision programs entitled “The World of 
Medicine” has just been launched under 
a grant from the Schering Corporation. 
Among the programs to be included in 
the series are “The nurse,” “Recovery 
room,” “The eye,” “Geriatrics,” “Veteri- 
nary medicine,” and “Allergy.” 

* * * 

The third U.S. Atoms-for-Peace mis- 
sion is currently visiting Central Amer- 
ica, including Panama, Costa Rica, El 
Salvador, Guatemala, Honduras, and 
Nicaragua. The purpose of this mission, 
as of the two preceding ones which 
visited ten. other Central and South 
American Republics, is a discussion of 
the programs for practical applications 
of nuclear energy in agriculture and 
medicine, and in nuclear education and 
training. The U.S. team is meeting with 
scientists, educators, and government of- 
ficials of the six host countries. 

* * * 

Three Agriculture Department re- 
searchers have isolated a new chemical 
compound from the seeds of green beans 
and kidney beans. The compound, which 
may play an important role in the germi- 
nation of bean seeds and in the metabo- 
lism of the plants, was discovered by 
Robert M. Zacharius, Clayton J. Morris, 
and John F. Thompson. It is a peptide, 
y-glutamyl-S-methyl-cysteine, corisisting 
of two amino acids—glutamic acid and 
S-methyl-cysteine—linked together. 

* * * 

The Atomic Energy Commission has 
issued a temporary regulation, effective 
26 Sept. 1957, designed to give immedi- 
ate protection to the public and to licen- 
sees and their suppliers against losses 
arising from reactor accidents. The regu- 
lation is based on Public Law 85-256, 
the indemnity legislation signed by the 
President on 2 Sept. The temporary regu- 
lation will provide protection while a 
permanent regulation is prepared, issued 
for public comment, and reissued as an 
effective regulation. 


Public Laws 


During the 85th Congress, which re- 
cently recessed, members introduced 
14,013 bills. According to the Congres- 
sional Quarterly, this sets a new record 
for recent years, but the number of bills 
passed and signed into public law by the 
President was only 316, a number some- 
what below the average for a first session 


of Congress. Those of the public laws 
that have a special bearing on science or 
education are as follows: 

Public Law 155. HR 2460. Improve 
career opportunities of nurses, medical 
specialists of Army, Navy, and Air Force. 

Public Law 164. HR 1058. Preserve 
key deer and other wildlife resources in 
Florida Keys. 

Public Law 175. HR 9379. Fiscal 1958 
appropriations for Atomic Energy Com- 
mission. 

Public Law 177. HR 8992. Concern- 
ing the International Atomic Energy Par- 
ticipation Act. 

Public Law 208. HR 7914. Amend 
Career Compensation Act of 1949 to pro- 
vide incentive pay for human test sub- 
jects. 

Public Law 245. S 268. Provide that 
the Secretary of the Army return certain 
mineral interest in land acquired by him 
for flood-control purposes. 

Public Law 247. HJ Res. 404. Provide 
for recognition and endorsement of sec- 
ond World Metallurgical Congress. 

Public Law 253. HR 3377. Promote 
national defense by authorizing construc- 
tion of aeronautical research facilities 
and acquisition of land by National Ad- 
visory Committee for Aeronautics neces- 
sary to effective prosecution of aero- 
nautical research. 

Public Law 287. HR 8994. Amend 
Atomic Energy Act of 1954, as amended, 
to increase salaries of certain executives 
of the Atomic Energy Commission. 

Public Law 296. HR 9280. Facilitate 
conduct of fishing operations in the Ter- 
ritory of Alaska, to promote conservation 
of fishery resources thereof. 


Scientists in the News 


NIELS BOHR, director of the Insti- 
tute for Nuclear Physics, Copenhagen, 
Denmark, will receive the first $75,000 
Atoms for Peace Award during 2 special 
convocation at the National Academy of 
Sciences in Washington, D.C., on 24 Oct. 
President Eisenhower will head the body 
of government and UN officials, scien- 
tists, diplomats, and industrial leaders 
invited to attend the convocation. 

The award to be presented to Bohr is 
the first of ten to be granted to those 
persons anywhere in the world who have 
made the greatest contributions to the 
peaceful uses of atomic energy. The prize 
is given without regard for nationality, 
politics, or any other consideration ex- 
cept the merit of the contribution. Bohr 
was selected from among 75 candidates 
proposed by scientific bodies in 23 coun- 
tries. 

The Atoms for Peace Awards were 
created in 1955 as a memorial to Henry 
Ford and Edsel Ford. Funds are provided 
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by the Ford Motor Company Fund, 
which has authorized $1 million for the 
purpose. 

Bohr’s award will be presented by 
James R. Killian, Jr., president of Massa~ 
chusetts Institute of Technology and 
chairman of the board of trustees of 
Atoms for Peace Awards. In addition to 
the $75,000 prize, Bohr will receive a 
sculptured gold medal that was executed 
by Sidney Waugh. Key address at the 
convocation will be delivered by Arthur 
H. Compton;-sharing the platform with 
Compton will be John A. Wheeler of 
Princeton University, long a colleague of 
Bohr’s. 

Prior to the convocation, Bohr will be 
honored at a luncheon to be given by the 
president and council of the National 
Academy of Sciences. President Eisen- 
hower is expected to be among the 
guests. 


JACK G. MAKARI, former associate 
professor of immunology at the Univer- 
sity of Texas and head of the section of 
immunology at the M. D. Anderson Hos- 
pital and Tumor Institute, has been ap- 
pointed director of research at the Muh- 
lenberg Hospital, Plainfield, N.J. 


DONALD K. COLES, a member of 
the staff of Westinghouse Research Lab- 
oratories, has been appointed head of 
the solid-state laboratory at Farnsworth 
Electronics Co., Fort Wayne, Ind. 


WILLIAM B. COOK, former acting 
program director for the Summer Insti- 
tutes Program of the National Science 
Foundation, will assume new duties as 
head of the department of chemistry at 
Montana State College, Bozeman. Cook 
will be succeeded by GRANT W. 
SMITH, professor of chemistry at Penn- 
sylvania State University. P. C. GAINES, 
retiring head of the department of chem- 
istry at Montana State College, will re- 
main at the college as vice president and 
dean. 


At the National Science Foundation 
GEOFFREY KELLER, professor of 
physics and astronomy at Ohio State 
University, has been named program di- 
rector for astronomy, Division of Mathe- 
matical, Physical, and Engineering Sci- 
ences; WALTER J. PETERSON, head 
of the chemistry department at North 
Carolina State College, has been named 
program director for special projects in 
science education, Division of Scientific 
Personnel and Education; and NELSON 
T. SPRATT, Jr., professor of zoology 
at the University of Minnesota, has been 
named program director for develop- 
mental biology, Division of Biological 
and Medical Sciences. All three men are 
taking a year’s leave of absence from 
their universities. 
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The following people received awards 
during the American Chemical Society’s 
132nd national meeting, which took place 
in New York, 8-13 Sept. 

WILLIAM S. JOHNSON, Homer 
Adkins professor of chemistry at the Uni- 
versity of Wisconsin, the ACS Award for 
Creative Work in Synthetic Organic 
Chemistry, sponsored by the Synthetic 
Organic Chemical Manufacturers Asso- 
ciation, “. . . for his work in the total 
syntheses of steroids and related com- 
pounds,” 

JACOB BIGELEISEN, senior chemist 
at Brookhaven National Laboratory, the 
ACS Award for Nuclear Applications in 
Chemistry, sponsored by the Nuclear In- 
strument and Chemical Corporation, 
“... for his work on the isotopic effect 
in chemical reactions.” 

DUBOIS EASTMAN, director of re- 
search, Montebello, Calif., Laboratories 
of the Texas Company, the ACS Award 
in Industrial and Engineering Chemistry, 
sponsored by Esso Research & Engineer- 
ing Company, “.. . for developing a new 
basic process for production of synthesis 
gas and hydrogen.” 

CARL DJERASSI, professor of chem- 
istry, Wayne State University, the ACS 
Award in Pure Chemistry, sponsored by 
Alpha Chi Sigma Fraternity, “. . . for 
pioneer work on the structure of natural 
products and for his use of rotatory dis- 
persion as a tool for analyzing conforma- 
tional effects in complex molecules.” 

MAURICE F. HASLER, director of 
research, Aplied Research Laboratories, 
the Beckman Award in Chemical Instru- 
mentation, sponsored by Beckman In- 
struments, Inc., “. . . for contributions to 
instruments and techniques suitable for 
industrial use of spectrochemical anal- 
ysis.” 

WILLIAM G. GORDON, supervisory 
chemist in charge of protein structure 
unit, animal proteins section, Eastern 
Regional Research Laboratory of the 
U.S. Department of Agriculture, the 
Borden Award in the Chemistry of Milk, 
sponsored by the Borden Company Foun- 
dation, Inc., “. . . for definitive studies 
on alpha-, beta-, and gamma-casein, and 
of a-lactalbumin.” 

JAMES J. LINGANE, chairman of 
the chemistry department, Harvard Uni- 
versity, the Fisher Award in Analytical 
Chemistry, sponsored by Fisher Scientific 
Company, ‘ . for pioneer work in 
coulometric analysis and for defining the 
extent of the field and capacities of the 
coulometric technique.” 

GEORGE H. BUCHI, associate pro- 
fessor of organic chemistry, Massachu- 
setts Institute of Technology, the Fritz- 
sche Award, sponsored by Fritzsche 
Brothers, Inc., “. . . for outstanding con- 
tributions to structure determination of 
terpenes.” 


ARDA A. GREEN, research associate, 


McCollum-Pratt Institute, Johns Hop- 
kins. University, the Garvan Medal, “. . . 
for successful crystallization of the en- 
zyme luciferase from firefly lanterns.” 

WILLIAM L. LAURENCE, science 
editor of the New York Times, the James 
T. Grady Award, “. . . for pre-eminence 
in interpreting science to the public.” 

PAUL H. EMMETT, professor of 
chemistry, Johns Hopkins University, the 
Kendall Award in Colloid Chemistry, 
“, .. for contributions to the Brunauer- 
Emmett-Teller method of measuring sur- 
face areas of solids.” 

LESTER J. REED, research scientist 
at the Biochemical Institute, University 
of Texas, the Eli Lilly and Company 
Award in Biological Chemistry, “. . . for 
his investigations on the chemistry and 
functions of lipoic acid, the most recently 
characterized member of the vitamin B 
complex.” 

EUGENE P. KENNEDY, professor 
of biochemistry, University of Chicago, 
the Paul-Lewis Award in Enzyme Chem- 
istry, “. . . for investigation on lipide bio- 
syntheses, in particular, the discovery of 
the role of cytidine nucleotides in the 
enzymic synthesis of lecithin.” 

ROBERT P. EISCHENS, chemist, 
Texas Company, the Precision Scientific 
Company Award in Petroleum Chem- 
istry, “. . . for contributions to funda- 
mental knowledge of catalysis in petro- 
leum and its products.” 

FRANK E. BROWN, professor of 
chemistry, Iowa State College, the Sci- 
entific Apparatus Makers Award in 
Chemical Education, sponsored by Sci- 
entific Apparatus Makers Association, 
“. .. for enthusiastic concern to improve 
chemical education, and his efforts to 
promote the experimental approach in 
teaching chemistry.” 


JOHN L. GEORGE, former assistant 
professor of zoology at Vassar College, 
has been named associate curator of 
mammals at the New York Zoological 
Park. 


ROBERT L. BOGNER, formerly a 
research pharmacologist in the depart- 
ment of pharmacology at the Walter 
Reed Army Institute of Research, has 
been appointed senior pharmacologist in 
the department of biology and medicine 
of the Nuclear Science and Engineering 
Corporation, Pittsburgh, Pa. 


WALTER P. TAYLOR, until recently 
a faculty member at Claremont College, 
has been named visiting professor of zo- 
ology at Southern Illinois University. 
EDWIN C. GALBREATH, formerly of 
the University of Kansas Medical School 
at Lawrence, is another new member of 
the Southern Illinois zoology staff. He is 
serving as professor for research and 
teaching in vertebrate paleontology. 
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IAN AIRD, chief of the surgical serv- 
ice and head of the department of sur- 
gery at the Postgraduate Medical School 
of the University of London, England, 
will deliver the Charles H. Mayo Me- 
morial Lecture at Northwestern Univer- 
sity Medical School on 25 Oct. Aird, who 
is known for his contributions to abdomi- 
nal surgery, will speak on “Pancreatect- 
omy.” 


W. H. LARRIMER has been made 
director of the Office of the Handbook of 
Biological Data at the National Acad- 
emy of Sciences—National Research 
Council. Larrimer’s career in the U.S. 
Department of Agriculture has been 
about equally divided between entomol- 
ogy and forestry, with emphasis on re- 
search administration in both. He retired 
from the Forest Service in 1955. 


WILLIAM H. CHARCH has received 
Columbia University’s Charles Frederick 
Chandler Medal for 1957 in recognition 
of his outstanding achievements in the 
development of moisture-proof cello- 
phane and of synthetic fibers. Charch is 
director of the Pioneering Research Divi- 
sion, Textile Fibers Department of E. I. 
duPont de Nemours and Company. His 
award lecture dealt with “Synthetic Fiber 
Structure and Property Relationships.” 


PAUL R. CANNON has retired after 
17 years as chairman of the department 
of pathology at the University of Chi- 
cago. He has been on the university’s 
medical faculty for 32 years. As profes- 
sor emeritus, he will maintain an office 
and will continue as chief editor of the 
American Medical Association’s Archives 
of Pathology. 

Cannon is best known for his work on 
tissue antibodies and on the foods the 
body needs to maintain them. His earliest 
work proved that antibodies in tissues 
and cells are similar to those of the blood. 
Antibodies can increase or lessen tissue 
inflammation, depending on how they 
react to invading microbes. 

To form antibodies, he found, human 
beings need steady quantities of eight 
protein-building amino acids. During in- 
fection or injury and after operations, 
extra amounts are needed. His recent 
studies have shown that the body needs 
potassium in order to use these proteins 
properly. 

For his work in immunity and nutri- 
tion, Cannon in 1948 was given both the 
Ward Burdick Award-Medal of the 
American Society of Clinical Patholo- 
gists and the William Hood Gerhard 
Gold Medal of the Pathological Society 
of Philadelphia. 

Cannon’s interest in studying the pre- 
vention of disease led him to other areas 
of research. In 1931, with William H. 
Taliaferro, now chairman of the depart- 
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ment of microbiology at the university, 
he was one of the first Americans to study 
rare, severe cases of malaria in human 
beings and to urge that this disease be 
combatted by bacteriological methods. 

With Eugene M. K. Geiling, now re- 
tired chairman of the university’s depart- 
ment of pharmacology, he found that 
diethylene glycol, a sweet, glycerinlike 
base of a new drug, had caused the deaths 
of 80 Americans in 1937. This research 
led to revision of the Pure Food and 
Drug Laws in 1939. 

Cannon has also been a spokesman for 
academic pathologists, refuting the criti- 
cisms of some that autopsies are needless 
and after-the-fact. Post-mortem exami- 
nations, he recently told the House Inter- 
state and Foreign Commerce Subcom- 
mittee on Health and Science, are being 
performed so rarely outside of academic 
institutions that “medical science is wal- 
lowing in a great deal of incomplete evi- 
dence.” 

Cannon took his A.B. degree from 
James Millikin University (Decatur, 
Ill.) in 1915, his Ph.D. in bacteriology 
from the University of Chicago in 1921, 
and his M.D. from Rush Medical Col- 
lege (Chicago) in 1926. 


T. A. GEISSMAN, professor of chem- 
istry at the University of California, Los 
Angeles, has been elected the first honor- 
ary fellow of the Royal Australian Chem- 
ical Institute. Geissman recently arrived 
in Australia for a 9-month stay on a 
senior Fulbright fellowship with the Di- 
vision of Industrial Chemistry, Common- 
wealth Scientific and Industrial Research 
Organization. He is a specialist in the 
chemistry of plant constituents and will 
join the CSIRO group working in this 
field. 


JOSEPH E. IMBRIGLIA has been 
appointed professor and head of the de- 
partment of pathology at Hahnemann 
Medical College. Imbriglia, who has 
been a member of the Hahnemann fac- 
ulty since 1950, is studying the patho- 
genesis of arteriosclerosis by histochemi- 
cal methods. 


LEWIE C. ROACHE, associate pro- 
fessor of biology at South Carolina State 
College, Orangeburg, has been appointed 
head of the biology.department. He has 
been a member of the college faculty 
since 1947. 


ROBERT L. SINSHEIMER, for- 
merly of Iowa State College, has been 
named professor of biology at California 
Institute of Technology. A specialist in 
the development and use of modern bio- 
physical techniques, he has made original 
contributions to knowledge of the chem- 
istry of nucleic acids. Another appoint- 
ment at C.1.T. is that of JOHN TODD 


as professor of mathematics. He has been 
chief of the numerical analysis section at 


the National Bureau of Standards since 
1954. 


HOWARD J. LEWIS has been ap- 
pointed director of public information 
for the National Academy of Sciences— 
National Research Council. A former 
magazine editor and free-lance writer, 
Lewis recently served as a reporter for 
Scope Weekly. 


Recent Deaths 


FREDERICK ANDERSON, Ottawa, 
Canada; 89; head of Canadian Hydro- 
graphic Service, 1920-36; in 1913 super- 
vised the commissioning of the first ves- 
sel specifically designed for hydrographic 
work; 21 Sept. 

BETTY BLOSSOM (ELIZABETH 
T. B. JOHNSON), New York, N-Y.; 48; 
botanist, writer, and former garden edi- 
tor of House and Garden; 21 Sept. 

REGINALD A. DALY, Cambridge, 
Mass.; 86; Sturgis Hooper professor 
emeritus of geology at Harvard Univer- 
sity; author of eight books on the nature 
and structure of the earth; 19 Sept. 

ALBERT G. DAVIS, Elizabeth, N.J.; 
75; chemical engineer for the M.W. Kel- 
logg Company, Jersey City; 20 Sept. 

RALPH FULTON, Bound Brook, 
N.J.; 52; infrared spectroscopist; project 
leader in the Bakelite Company’s De- 
velopment Laboratories, Bound Brook; 
27 Aug. 

ROBERT LOWIE, Berkeley, Calif.; 
professor emeritus of anthropology at 
the University of California, Berkeley; 
specialist in the Indians of North and 
South America; 21 Sept. 

ALBERT P. MATHEWS, Albany, 
N.Y.; 85; professor emeritus of biochem- 
istry at the University of Cincinnati; 
made investigations in parthenogenesis 
and the nature of nerve impulses; 21 
Sept. 

MERRILL MOORE, Quincy, Mass.; 
54; psychiatrist and neurologist; taught 
psychiatry at Harvard Medical School; 
specialist on the psychiatric aspects of 
alcoholism and suicide; 20 Sept. 

WILLIS M. RAYTON, Hanover, 
N.H.; 48; professor of physics at Dart- 
mouth College; project director for an 
ionospheric research program for the In- 
ternational Geophysical Year; 21 Sept. 

FERRIS SMITH, Grand Rapids, 
Mich.; 73; pioneer in plastic surgery; 
author of Reconstructive Surgery and 
Plastic and Reconstructive Surgery; 18 
Sept. 

HENRY A. STRAUS, Waban, Mass.; 
43; physicist at Lincoln Laboratory of 
Massachusetts Institute of Technology; 
aided development of the earliest micro- 
wave radar equipment; 21 Sept. 
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Oscillatory Membrane Currents 
of Squid Giant Axon 
under Voltage-Clamp 


During the course of experiments de- 
signed to investigate the effects of vari- 
ous chemicals on the giant axon of the 
squid, Loligo pealii, it was found that 
the axon membrane often manifests an 
“oscillatory” character under the so- 
called voltage-clamp conditions. Since 
such a phenomenon has not been de- 
scribed by previous investigators who 
have studied the properties of the squid 
axon membrane under voltage-clamp 
(1), it seems worth while to report our 
observations on this phenomenon. 

The experimental setup used for volt- 
age-clamping was similar to the one 
employed previously (2) and is illus- 
trated schematically in Fig. 1. The po- 
tential difference across the axon mem- 
brane was recorded with a unit-gain dif- 
ferential preamplifier (A,). The output 
of A, was led also to one of the inputs 
of another differential amplifier (A,) 
which had a gain of 2300. The latter 
amplifier was of the Tektronix 112 type 
modified to give an output impedance 
of about 250 ohms. The other input of 
A, was connected to a generator of rec- 
tangular voltage pulses. The output of 
A, was ‘connected to the “current-elec- 
trode” in the axon through a variable 
resistance of 450. to 25,000 ohms (r) 
and a fixed resistance of 2 to 10 ohms 
(7). There were blocking condensers be- 
tween A, and A, and also between A, 
and r;—that is, negative feed-back was 
accomplished by condenser coupling. 
The switch between A, and r was oper- 
ated manually, and the voltage across 
r’, registered after differential amplifi- 
cation, gave the time course of the mem- 
brane current (J). 
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Reports 


When the “membrane potential” of an 
axon in normal sea water was suddenly 
raised by 10 to 15 mv above the resting 
level and was maintained at this level 
for about 10 msec or more (21°C), it 
was frequently observed that a distinct 
inward (downward in records A and B, 
Fig. 1) surge of the membrane current 
started some time after the beginning of 
the clamping pulse. This first inward 
surge was followed by a reversal in the 
membrane current and then generally 
by another inward surge (Fig. 1, record 
A). Sometimes a rapid succession of six 
or more inward surges with first increas- 
ing and then decreasing amplitudes was 
encountered. When such a delayed oscil- 
latory membrane current was observed, 
complete disappearance of the surges. 
a slight decrease in the intensity of the 
rectangular clamping pulse resulted in a 
A slight increase in the pulse intensity 
changed the oscillation into a rapidly 
damping type (Fig. 1, record B); a fur- 
ther increase altered the time course of 
the membrane current into the familiar 
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type with a single peak of inward surge. 

The oscillation of the membrane cur- 
rent under “voltage-clamp” did not ap- 
pear to be a simple artifact. The im- 
perfection of voltage-clamping might be 
regarded as a possible cause of such an 
artifact, but the following observations 
excluded this possibility: (i) the pat- 
tern of an oscillatory membrane current 
remained almost unchanged when the 
resistance r divided by the gain of A, 
was varied between 10 and 0.3 ohms; 
(ii) a compensation for the postulated 
series membrane resistance of about 10 
ohm: cm? (J, p. 444) did not eliminate 
oscillation; and (iii) intracellular injec- 
tion of tetraethylammonium chloride in- 
creased the time interval between indi- 
vidual surges. 

The possibility that these repetitive 
inward surges might have originated in 
the portion of the axon membrane near 
the end of the current-electrode (where 
clamping is imperfect) was excluded by 
the following observation: the mem- 
brane current near the terminal portion 
of the current-electrode was recorded 
separately either by dividing the sur- 
rounding fluid medium with two parti- 
tions (J, 2) or by the technique illus- 
trated in Fig. 1 (top), in which two 
separate current-electrodes were used. In 
all cases, the repetitive inward surges 
were found to represent a greater cur- 
rent density in the middle portion of the 
clamped axon membrane than they did 
near its terminal portion. 

Recently, oscillatory membrane cur- 
rents under voltage-clamp were observed 
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Fig. 1. (Top) Experimental setup used to obtain oscillograph records shown at bottom 
(A and B). The thick lines in the axon represent uninsulated portions of silver wires. 
(Bottom) Simultaneous recording of the membrane potential (lower trace) and the 
membrane current (upper trace) in a voltage-clamp experiment on a squid giant axon. 
Time markers 1 msec apart; temperature, 22°C. 
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in the nodal membrane of the toad nerve 
fiber (3). The demonstration of this phe- 
nomenon in the normal squid axon sug- 
gests that the mechanism of production 
of action potential is very different from 
what has hitherto been generally ac- 
cepted. 
I. Tasaki 
A. Bak 
National Institutes of Health, Bethesda, 
Maryland, and Marine Biological 
Laboratory, Woods Hole, Massachusetts 
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Role of Proline in Polypeptide 
Chain Configuration of Proteins 


Optical rotation can be used to detect 
the presence of helical configurations of 
the polypeptide chains in proteins, to de- 
termine screw sense, and to estimate the 
extent of helical regions (1). Moffitt’s 
theory (Ja) of rotatory dispersion for 
helical macromolecules has been success- 
fully applied to synthetic polypeptides 
(2) and to proteins (2, 3), and at the 
present time it may be applied empiri- 
cally to estimate a-helix content. Globu- 
lar proteins have been shown to have 
relatively low (2) and fibrous proteins 
to have relatively high (3) helix content. 
We have examined the amino acid com- 
position of proteins which belong to 
the keratin-myosin-epidermin-fibrinogen 
class (KMEF proteins) to account for 
the wide variation in amount of a-helix 
present; in this report we demonstrate a 
striking correlation between proline con- 
tent and extent of helical configuration. 

Table 1 lists data obtained by proline 
determinations using the method of 
Troll and Lindsley (4). Helix content 
is based on rotatory dispersion measure- 
ments reported previously (3). We as- 
sume for this discussion that light mero- 
myosin fraction I is 100-percent helical 
and that the helices have a single sense 
of twist. Fragmentation of myosin by 
tryptic digestion into light meromyosin 
and heavy meromyosin corresponds to 
a fractionation into one component rela- 
tively poor and one relatively rich in 
proline. Furthermore, the light mero- 
myosin may be separated by ethanol 
into two. fractions differing in proline 
content, one of which (light meromyosin 
fraction I) remains soluble after treat- 
ment with ethanol concentrations of 50 
percent (volume by volume) or higher 
and represents about 25 percent of the 
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intact myosin by weight (5). In each 
case, the higher the a-helix content, the 
lower the amount of proline present. 
‘These results suggest that proline in- 
terferes with the formation of the a-heli- 
cal configuration. By adopting a very 
simple model for the a-proteins consist- 
ing of helical and nonhelical regions, one 
may estimate the disordering effect of a 
single proline residue, assuming that the 
proline is distributed statistically. Table 
1 shows that, on the average, each pro- 
line residue is associated with 15 to 20 
residues (hence several helical turns) 
not participating in the right-handed 
a-helical configuration in aqueous solu- 
tion. In nonaqueous solution, this effect 
may be decreased (2). These observa- 
tions are supported by model building 
from which it is seen that the pyrroli- 
dines do not fit well into a right-handed 
a-helix. 

Available data on proteins other than 
the KMFF series show a generally simi- 
lar correlation of proline and helix con- 
tent. On the basis of dispersion studies 
(2, 3), one may take the specific rota- 
tion of native proteins in aqueous solu- 
tion as inversely vroportional to the 
a-helix content. Thus, a_ fully-coiled 
right-handed a-helix may be character- 
ized by [al,==0° (2) and nonhelical 
chains by Jal) =-100° (6). Globular 
proteins have rotations [a@]) ~-—30° to 
— 60°, corresponding to low helix con- 
tent of about 30 to 40 percent (2). 
Tristram’s compilations (7) show that 
these proteins contain from 3 to 8 per- 
cent proline, corresponding to values ex- 
pected from the data given above on the 
KMEF series. Exceptions such as lyso- 
zyme, insulin, and avidin having less 
than 2 percent proline might be ac- 
counted for by sulfur or phosphorus 
cross-linkages which may interfere with 
a-helix formation. It should be noted 
that such cross-linkages, as well as side- 
chain interactions, may stabilize or dis- 
rupt helical configurations (8). Thus 
the KMEF proteins discussed above, 
having few if any sulfur cross-linkages 
(fibrinoven excepted), provide simpler 
systems for this correlation than do the 
“globular” proteins (9). 

Proline content higher than about 8 
percent would be expected to cause al- 
most complete absence of the a-helix, 
provided that the proline residues do 
not exist as “blocks” in the polypeptide 
chain. The rotation of casein [a], = 
— 100° (79) supports this idea, and rota- 
tory dispersion data on casein and the 
prolamines should be of considerable 
interest (17). Collagen has an excep- 
tionally high pyrrolidine content (about 
25-percent), but rather than assuming a 
nonhelical configuration, the polypep- 
tide chains in collagen comprise a cable 
of three left-handed helices, each similar 


Table 1. Helix content and proline con- 
centration of KMEF proteins. 








No. of 
non- 
Protel Wt. % Wt. % oe 
rotein helix proline residues 
per 
proline 
residue 
Light 
meromyosin 
fraction I 100 O22: ret 
Tropomyosin 94 0.35 a 
Paramyosin 91 0.21 ae 
Light 
meromyosin 74 0.97 23 
Myosin 56 2.08 18 
Heavy 
meromyosin 45 2.87 16 
Fibrinogen 32 3.84 15 





to the poly-t-proline configuration (12). 
Solutions of collagen have rotations of 
the order of [a], =-—350° (13), com- 
parable to rotations found for poly-t- 
proline (1/4). Thus native proteins ex- 
hibit at least two kinds of helical con- 
figuration, depending on the amount of 
proline present, and the two classes of 
fibrous proteins, the collagen and KMEF, 
may be described respectively as pyrro- 
lidine-rich and pyrrolidine-poor (15). 
In summary, we suggest the generali- 
zation (i) that less than 3 percent vro- 
line distributed statistically in a chain 
permits more than 50 percent a-helix, 
(ii) that about 8 percent proline deforms 
the backbone into a random coil, and 
(iii) that very high proline may favor a 
poly-t-proline type helix. 
AnpbreEw G. Szent-Gyorcyi* 
Institute for Muscle Research, 
Marine Biological Laboratory, 
Woods Hole, Massachusetts 
CaroLyNn CoHEN 
Biology Department, Massachusetts 
Institute of Technology, Cambridge 
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Interaction of Stigmasterol and 
2,4-Dinitrophenol in the Growth 
of Tetrahymena piriformis 


Stigmasterol has been reported as a 
growth factor for several organisms, in- 
cluding the guinea pig (1), Paramecium 
aurelia (2), Paramecium multimicronu- 
cleatum (3), and Stylonychia (4), Ex- 
tensive studies have been carried out on 
the mode of action of stigmasterol (anti- 
stiffness factor) in the metabolism of the 
guinea pig (1). These investigations re- 
vealed a marked reduction of anaerobic 
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STIGMASTEROL 


Fig. 1. Effect of DNP and stigmasterol on 
the growth of Tetrahymena piriformis, W. 
Tetrahymena were cultured in Kidder’s 
medium A by means of the techniques and 
procedures developed by him for axenic 
culture (17). All points represent the op- 
tical density (x 10) of cultures grown at 
25°C for 96 hours, as measured in a 
Lumetron colorimeter at 650 mp. Each 
experiment was repeated 5 times. Curve 
A represents stigmasterol; curve B, stig- 
masterol +DNP (5X10°M); and curve 
C, stigmasterol + DNP: (1X 10*M). 
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glycolysis in the tissues of deficient ani- 
mals—a condition corrected by the 
addition of the antistiffness factor or 
adenosine triphosphate (ATP). Van 
Wagtendonk concluded that the steroid 
deficiency led to an altered phosphate 
metabolism, possibly a defect in the 
mechanism for the generation or trans- 
port of high-energy phosphate groupings. 
We believe that this hypothesis is 
strengthened by studies on the ciliated 
protozoan, Tetrahymena piriformis. 

Tetrahymena has no exogenous nutri- 
tional steroid requirement but synthe- 
sizes a steroidlike compound, the config- 
uration of which is not as yet known (35). 
However, the presence of this compound 
is capable of maintaining the growth of 
another protozoan, Paramecium aurelia 
(6), which has an absolute steroid 
growth requirement. The molecular con- 
figuration necessary for biological ac- 
tivity has been well established for 
Paramecium, and stigmasterol is one of 
the most effective sterols in promoting 
the growth of this organism (7). The 
Tetrahymena steroid is equivalent to 
stigmasterol in growth-promoting activ- 
ity (6); thus, it seems possible that the 
Tetrahymena steroid is a member of the 
stigmasterol group. 

In Tetrahymena, certain growth in- 
hibitors, both steroidal and nonsteroidal 
in nature, induce a steroid requirement, 
which can be satisfied by stigmasterol 
(6)—further evidence of a possible re- 
lationship between the Tetrahymena 
steroid and stigmasterol. 

Among the nonsteroid growth inhibi- 
tors, the most interesting is 2,4-dinitro- 
phenol (DNP). The reversal of DNP 
growth inhibition in Tetrahymena in the 
presence of stigmasterol is shown in 
Fig. 1. 

These growth studies indicate a close 
relationship between DNP and stigma- 
sterol in the metabolism of Tetrahy- 
mena. The linearity of the reversal of 
DNP growth inhibition may indicate a 
competitive phenomenon. Further, since 
DNP is known to be an effective un- 
coupling agent of oxidation and phos- 
phorylation (8) and an activator of 
adenosine triphosphatase (9), we be- 
lieve that this study in Tetrahymena 
(10) not only indicates a mode of ac- 
tion of stigmasterol similar to that sug- 
gested for the guinea pig but greatly 
strengthens such an _ interpretation. 
While the studies with the antistiffness 
factor in the guinea pig indicated an 
influence of this compound on anaerobic 
glycolysis, this interpretation may be too 
limited and perhaps should be enlarged 
to include aerobic mechanisms. Further 
in vivo and in vitro experiments are be- 
ing conducted to test this hypothesis. 

Rosert L. CoNNER 
Department of Biology, Bryn Mawr 
College, Bryn Mawr, Pennsylvania 
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Occurrence of trans Fatty 
Acids in Human Tissue 


Except for small amounts of trans fatty 
acids in animal fats, dietary fats are com- 
posed of unsaturated fatty acids of cis 
geometric configuration. In 1928, Ber- 
tram (J) found small amounts of trans 
A 11-octadecenoic acid in ox, sheep, and 
butterfat; more recently (2), the pres- 
ence of 4- to 11-percent trans fatty acids 
has been reported in deer, ox, and sheep 
depot fats. Although trans fatty acids do 
not seem to be normally present in non- 
ruminants, they are found in the depot 
fats of rats which have been fed trans 
fatty acids (3). 

Considerable amounts of trans fatty 
acids are formed during the commercial 
hydrogenation of vegetable oils (4); the 
shortenings and margarines which in- 
clude these hydrogenated oils have been 
reported to contain as much as 23 to 42 
percent of trans fatty acids (5). Further- 
more, the isomers formed during selec- 
tive hydrogenation are composed of a 
complex mixture of both geometric and 
positional isomers (6). The consumption 
of such fats would presumably lead to 
the deposition of trans fatty acids in 
depot fats. 

In the present study, autopsy and bi- 
opsy material from 24 human subjects 
(7) was examined for the presence of 
trans fatty acids. The tissues were ex- 
tracted in a Soxhlet apparatus for 24 
hours with acetone and petroleum ether 
(Skellysolve F) as solvents, the extracts 
were dried over anhydrous sodium sul- 
fate and filtered, and the solvent was re- 
moved under vacuum. The amounts of 
trans isomers in the lipid extracts were 
determined by the Jackson and Callen 
baseline method (8), in which a Beck- 
man IR-2A spectrophotometer was used. 
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All the samples of tissue contained 
trans fatty acids. Adipose tissue con- 
tained from 2.4 to 12.2 percent, liver, 
4.0 to 14.4 percent, heart, 4.6 to 9.3, 
percent, aortic tissue, 2.3 to 8.8 percent, 
and atheroma from subjects who had 
died of atherosclerosis, 2.3 to 8.8 percent 
of trans fatty acids. It has been pointed 
out that trans linoleic acid does not func- 
tion efficiently as an essential fatty acid 
(9), although trans fatty acids seem to 
be metabolized (/0). Furthermore, it 
has recently been reported that trans cro- 
tonyl CoA is the preferred substrate for 
the unsaturated acyl CoA hydrase from 
beef liver (J/). Presumably, therefore, 
long-chain trans fatty acids may be me- 
tabolized as readily as the cis fatty acids. 
However, in view of the current contro- 
versy on the relationship of “hard” vs. 
“soft” fats (12), it would seem necessary 
to determine what effect, if any, trans 
fatty acids have on the normal metabolic 
process. 

Patricia V. JOHNSTON 
OcpENn C. JoHNSON 
Frep A. KUMMEROW 
Department of Food Technology, 
University of Illinois, Urbana 
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Uptake of Calcium-45 and 
Strontium-90 from Water 
by Fresh-Water Fishes 


In conjunction with our studies con- 
cerning the uptake and accumulation of 
calcium-45 and strontium-90 into the 
body and tissues of the guppy (Lebistes) 
(1,2), I observed that zebra fish (Danio) 
and white cloud mountain fish (Tanich- 
thys) take up both isotopes from water 
in a similar manner. It is well known 
that strontium, when fed or injected into 
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Table 1. Rate of uptake of calcium-45 from water by various fishes. 


Body calcium + §.D.* (A) 











Species (percentage of body wt.) 
Guppy 1.14+0.09 (23)¢ 
Zebra fish 1.13+0.12 (22)t 
White cloud 

mountain fish 1.01+0.13 (28)ft 


* Standard deviation = (Zd2/n)1/2, 
+ Log count/min/100 mg/day 
Log water activity count/min ml 











Rate of uptake} +S.D.* (B) Ratio B/A 


0.81+0.01 (38) § 0.71 
0.84+0.02 (27)§ 0.74 
0.78+0.02 (27)§ 0.77 


The water contained 10° counts/min ml. 


t The number in parentheses indicates average values obtained on pools of two to three fishes. 
§ The number in parentheses indicates number of fishes derived from experiments shown in Fig. 1. 


animals, accumulates in bone and tissues 
of high calcium content and appears to 
be related to the metabolism of calcium. 
However, Alexander et al. (3), Norris 
and Kisieleski (4), and Comar et al. 
(5) have shown that small laboratory 
mammals discriminate against strontium 
relative to calcium. More recently, Bor- 
oughs et al. (6) have shown that ma- 
rine fishes discriminate against strontium 
relative to calcium, when strontium-89 
is added to the sea water in which they 
swim. The present report (7) gives data 
comparing the uptake of calcium-45 and 
strontium-90 by three species of fresh- 
water fishes. 

Adult fishes, obtained from commer- 
cial sources, were of mixed sexes for the 
zebra and white cloud mountain fish, 
but the guppies were all sexually mature 
males. The guppies and white cloud 
mountain fishes averaged about 125 mg, 
while the zebra fish were each about 
225 mg in weight. The experimental de- 
sign and the assay of radioactivity have 
previously been reported in detail (/, 2). 
The samples were counted to within a 
5-percent statistical error with a win- 
dowless gas flow counter, with counting 
efficiencies for strontium-90 (8) and 
calcium-45 of 1.5x10%° and 1.0 x 10° 
count/min me, respectively. Self-ab- 
sorption and decay corrections have 
been made when necessary. Calcium 
analyses were made by permanganate 
titration following precipitation of the 
oxalate, as has been previously de- 
scribed (9). 

The uptake of calcium-45 and stron- 
tium-90 from the water in which the 
fishes swim is linear with respect to 
time for the three species at all water 
isotope activities studied. Representative 
data of some of our experiments with 
both isotopes are shown in Figs. 1 and 2. 
The linear uptake of these isotopes may 
be interpreted to indicate the continual 
formation or exchange of the mineral 
component of bone, with sequestration 
of the isotopes into bone matrix. 

Previous investigators have indicated 
that the rate of uptake of strontium-89 
from water by goldfish (J0) and ma- 
rine Tilapia (11) decreased with time. 
An explanation for the discrepancy be- 


tween my results and those of other in- 
vestigators is not readily apparent. How- 
ever, at the isotopic water activities used 
in the present work, it was found that 
strontium-90 activity in water could not 
be maintained at a constant level but 
began to decrease appreciably when the 
experiments were extended beyond 20 
days. For this reason, experiments longer 
than 14 to 18 days were not performed. 
It is presumed that excess accumulation 
of metabolic products and feces may 
have removed some of the strontium-90 
from solution by adsorption. Similar 
difficulties in keeping strontium-89 in 
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Fig. 1. Uptake of calcium-45 by fresh- 


water fishes versus days in water contain- 
ing about 10° count/min ml. (A) Zebra 
fish; (B) guppy (two experiments) ; (C) 
white cloud mountain fish. Each point 
represents an average of two to six fish. 
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Fig. 2. Uptake of strontium-90 by fresh- 
water fishes versus days in water contain- 
ing about 10° count/min ml. (A) Zebra 
fish; (B) guppy; and (C) white cloud 
mountain fish. 
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solution were encountered by Prosser et 
al. (10). The calcium-45 activity of the 
water could be maintained at constant 
levels for at least 30 days, as has been 
previously described (/). 

As we have previously shown for gup- 
pies with calcium-45, the relationship 
between uptake of bone-seeking isotopes 
and water activity is adequately de- 
scribed by a logarithmic function (/). 
The same relationship holds true for 
both nuclides, strontium-90 and _ cal- 
cium-45, in all three species of fishes, 
as is shown in Fig. 3. The line of re- 
gression, calculated by the method of 
least squares for the experimental data, 
is best described by the equation y= 
0.13x°-®?, which compares favorably with 
the equation y = 0.19x°-82 obtained with 
calcium-45 and guppies (J). 

That a relationship exists between cal- 
cium-45 uptake from water and the con- 
centration of body calcium and body 
weight is shown in Table 1. It is ap- 
parent that the rates of uptake of cal- 
cium-45 from water by the three spe- 
cies of fishes do not differ significantly 
when the data are expressed in terms 
of either body weight or body calcium 
concentration. Although the white cloud 
mountain fish appear to contain less 
calcium than do guppies or zebra fish, 
this is of doubtful significance, since 
the white clouds were of mixed sexes 
and some of the females were full of 
eggs. The eggs contain less calcium and 
tend to reduce the calcium concentra- 
tion of the female fish, and therefore 
the calcium values for the entire group 
appear lower than those for the other 
fishes studied. 

The similar uptakes of calcium-45 and 
strontium-90 by fresh-water fishes differ 
from similar experiments with marine 
fishes recently indicated by Boroughs 
et al. (6). These authors found that ma- 
rine Tilapia discriminate against stron- 
tium relative to calcium, as has been 
shown for mammals by various investi- 
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Fig. 3. Rate of uptake of calcium-45 and 
strontium-90 by fresh-water fishes versus 
activity of the water in which they swim. 
Each point represents data from six to 30 
fish. 
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gators. The apparent lack of discrimina- 
tion of strontium-90 by fresh-water fishes 
probably reflects differences between 
fresh-water and marine fishes in absorp- 
tion of the isotope by the gills, skin, and 
intestinal tract (12) rather than funda- 
mental alterations in the metabolism of 
mineral elements of bone. 

Haroitp L. RosENTHAL 
Division of Biochemistry, Department 
of Pathology, Rochester General 
Hospital, Rochester, New York 
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Effects of Intraventricular 
Injections of Streptolysin O 
in Unanesthetized Cats 


The technique of intraventricular in- 
jection in the unanesthetized cat (/) 
makes it possible to study the direct 
actions of drugs in the brain (2). This 
technique also provides an opportunity 
to study the corresponding actions of 
bacterial toxins. Because we have 
studied in our laboratory the pharma- 
codynamic actions of some bacterial 
toxins (streptolysin O, Shigella shigae 
toxin, and Salmonella typhi abd. endo- 
toxin), including some of their actions 
on the nervous system after parenteral 
injection (3), this new approach seemed 
interesting. 

We have shown that streptolysin O 
causes an alteration of the excitability 
of chemoreceptors and, under the con- 
ditions of previous sensitization, may 
cause deep circulatory disturbances of 
a reflex character (4). Even small doses 
inhibit positive conditioned reflexes (5). 
Local application of the toxin impairs 
the conductivity of the sciatic nerve (6). 
All observed phenomena are of a non- 


specific character, for they may also be 
caused by the other toxins studied, and 
immunization with one toxin causes an 
adaptation to others that are antigeni- 
cally unrelated (streptolysin O, Salmo- 
nella typhi abd. endotoxin). 

For the experiments described in this 
report (7) we used cats with inserted 
Feldberg-Sherwood cannulas. In un- 
anesthetized cats, 0.1 to 0.5 ml of strep- 
tolysin O (8) was injected through the 
cannula in the left lateral ventricle. Its 
preparation has been described pre- 
viously (9). It contained 140 hemolytic 
units per milliliter, and after intrave- 
nous administration its LD,;, for mice 
was 0.3 ml/20 g. For control purposes, 
0.5 ml of Kalbak bouillon was injected 
in the same way into another group of 
cats. To five unanesthetized animals, an 
intravenous injection of 0.5 to 2.0 ml of 
streptolysin O was given. 

The intraventricular injection of 
streptolysin O causes, in the cat, a typi- 
cal response. Within 1 minute after the 
injection, most of the cats start miaow- 
ing in a plaintive, monotonous way; this 
lasts for several minutes. This is practi- 
cally the first sign. In 50 percent of the 
animals, profound salivation, preceded 
by mouth licking, starts 1 to 4 minutes 
after injection. This is sometimes ac- 
companied by a marked increase in res- 
piration rate. Retching, vomiting, and 
defecation occur only in a minority of 
the animals. 

In the second minute after injection, 
changes in motility begin. The cat claws, 
stretches, and flexes its forelegs, first 
the right one, then the left. The phe- 
nomenon is very typical and appears in 
varying degrees of intensity during the 
whole time of abnormal behavior of the 
cat. Later, tonic movements of the fore- 
legs begin. These are less marked in the 
hindlegs. In some cats, circling move- 
ments are present. The hindquarters are 
raised and_ practically motionless, 
whereas the cat circles slowly around on 
its forelegs. Sometimes the cat reclines 
on its side for several minutes. The head 





Fig. 1. Cat, age 3 years, 5 kg, male, 14 
minutes after injection of 0.5 ml of strep- 
tolysin O in the left lateral ventricle. The 
cat is in a typical position; note the claw- 
ing of the right foreleg, circling move- 
ments of the head, the elevated tail, and 
the very low tone of the back. 


SCIENCE, VOL. 126 





is rai 
and 


mov 
alter 
cle t 
may 
the 
The 
seve 
mov 
and 
Afte 
but 
day: 
seve 
corr 
thei 
sore 
a st 
foot 


Co1 


as 


Iso be 
, and 
es an 
igeni- 
almo- 


n this 
serted 
. un. 
strep- 
h the 
e. Its 

pre- 
olytic 
trave- 
mice 
poses, 
lected 
up of 
Is, an 
ml of 


h OF 
typi- 
ar the 
iaow- 
; this 
racti- 
of the 
ceded 
inutes 
S ace 
n res- 
, and 
ity of 


ction, 
claws, 
first 

phe- 
ars in 
g the 
of the 
fore- 
in the 
nove- 
rs are 
less, 
nd on 
clines 


head 





le, 14 
strep- 
. The 


claw- 


nove- 
, and 


L. 126 





is raised and makes circling movements, 
and the forelegs are stretched (Fig. 1). 
Sometimes the cat makes beating 
movements with its forelegs, indicating 
alternate increase and decrease in mus- 
cle tone. Especially, the tone of the back 
may be very low. About 30 percent of 
the animals have a marked nystagmus. 
The cat does not answer to calls for 
several hours. It is able to walk, but its 
movements are inaccurate, it falls easily, 
and uncoordinated movements occur. 
After 1 to 2 hours the cat calms down, 
but the clawing movements persist for 
days. Some cats recover completely after 
several days. Others fall into a state of 
complete inertia. They do not clean 
their fur, and they have sore mouths and 
sore eyes. They may do several steps in 
a strange atactic way, and they may take 
food. Within 8 to 10 days they die. 
Control injections with Ringer solution 
have no effect. Injections with Kalbak 
bouillon sometimes cause, for the first 
2 to 3 minutes, light clawing move- 
ments; after this the animals are nor- 
mal. With Shigella shigae toxin and 
with staphylolysin (10), the picture 
under the same experimental conditions 
is entirely different. Therefore, the pic- 
ture seems to be typical for streptolysin 
O. Some of its patterns remind us of a 
choreic state. Since Sydenham’s chorea 
is related frequently to previous strepto- 
coccal infection (11), our findings en- 
courage us to undertake further studies. 
Hetena RaSkovA 
Jiki VANECEK 
Department of Pharmacology, Faculty 
of Pediatrics, Charles University, 
Prague, Czechoslovakia 
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Effect of Gibberellic Acid 
and Indoleacetic Acid on 
Growth of Excised Fruit Tissue 


Gibberellic acid, a metabolic product 
of certain strains of Fusarium monili- 
forme, is capable of stimulating growth 
in many plants (1). Its effect has been 
attributed basically to a promotion of 
cell elongation (J), and it has recently 
been shown to promote cell division (2). 
Auxins, both natural and synthetic, have 
been found to stimulate callus formation 
in a wide variety of plant tissues (3). 
Cellular proliferation of excised mature 
pericarp tissue has been demonstrated 
in the avocado (4). The purpose of this 
report (5) is to show that gibberellic acid 
is capable of stimulating callus forma- 
tion in excised fruit tissue cultures and 
that this effect is greater if indoleacetic 
acid is supplied simultaneously. 

The tissues used in this experiment 
were obtained from the mesocarp of a 
mature citron (Citrus medica) by slicing 
the fruit transversely and removing 
round plugs of tissue with a cork borer. 
These tissue explants were weighed and 
planted individually under aseptic con- 
ditions on agar medium formulated by 
Nitsch (6), which was modified by re- 
placing yeast extract with a mixture of 
thiamine, pyridoxine, nicotinic acid, and 
glycine. The tissue explants, each ap- 
proximately 2 mm thick and 8 mm in 
diameter, had an average weight of 115 
mg. Various amounts of gibberellic acid 
(7) and indoleacetic acid were added to 
the base medium so that the final con- 
centrations of 0, 0.5, 5.0, 25, 50, and 100 
ppm of gibberellic acid and 0, 0.1, and 
1.0 ppm of indoleacetic acid were ob- 
tained. This gave a total of 18 combi- 
nations. The final medium was dispensed 
at 10 ml per 6-dram screw-top vial and 
autoclaved at 15 pounds pressure for 20 
minutes. At least eight cultures were used 
in each combination except for the two 
highest gibberellic acid concentrations, 
each of which consisted of five cultures. 

From Fig. 1 it is apparent that both 
indoleacetic acid and gibberellic acid 
stimulate callus formation. Microscopic 
observations at the end of eight weeks 
indicated that most of the original cells 
had died. The callus tissue, however, 
was fully alive and consisted of many 
relatively small, thin-walled cells. These 
anatomical observations suggest that any 
increase in weight must be due to an 
increase in cell number. 

The curves in Fig. 2 represent the 
change in fresh weight of each tissue ex- 
plant as the gibberellic acid concentra- 
tion increased. In the absence of indole- 
acetic acid, 5 ppm of gibberellic acid 
caused maximum weight increase, while 
the higher and lower concentrations used 
were much less effective. In the presence 
of indoleacetic acid, 0.5 ppm of gibber- 
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Fig. 1. Side view of citron fruit explants 
grown in vitro: (vertical rows) concentra- 
tions of indoleacetic acid (I, 0; II, 0.1; 
and III, 1.0 ppm); (horizontal rows) 
concentration of gibberellic acid (A, 0; B, 
0.5; C, 5.0; D, 25; E, 50; F, 100 ppm). 
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Fig. 2. Average increase in fresh weight of 
excised citron tissue in relation to gibbe- 
rellic acid and indoleacetic acid. Gibbe- 
rellic acid concentrations plotted on loga- 
rithmic scale. 
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ellic acid caused a marked increase in 
weight, and the stimulatory effect of gib- 
berellic acid increased up to a concen- 
tration of 25 ppm. Only at 50 ppm and 
100 ppm of gibberellic acid was there 
a decrease in the stimulatory response. 
This experiment suggests that gibber- 
ellic acid and indoleacetic acid stimu- 
late callus formation in excised citron 
tissue and that the tissues respond to a 
wider range of gibberellic acid when 
they are grown in the presence of ex- 

ogenous indoleacetic acid. 
C. A. SCHROEDER 
C. Spector 

Department of Subtropical 

Horticulture, University of 

California, Los Angeles 
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Vitamin A-Carotene Deficiency 
Affects Serum Protein and 
Utilization of Carotene by Steers 


A close relationship between serum 
proteins and vitamin A-carotene utiliza- 
tion or tissue storage, or both, has been 
shown (1, 2). Limited data (3) indicate 
that the cow’s carotene requirement is 
markedly increased after a prolonged 
suboptimum carotene intake. Therefore, 
this study was undertaken to determine 
whether vitamin A-carotene deficiency 
would influence the serum protein frac- 
tions or alter the utilization of dietary 
carotene by the beef animal. 

Eleven 800-lb steers were pretreated as 
follows: six animals were fed a grain- 
straw diet (carotene-free), and five steers 
were fed a grain-dehydrated alfalfa ra- 


vitamin-A deficiency symptoms (about 
120 days). All animals were then fed a 
carotene-free diet for the 14-day experi- 
mental period. Pure carotene (10 per- 
cent alpha and 90 percent beta in an 
aqueous solution with Tween 80, 4) was 
administered by means of a stomach 
tube to all steers (15 mg of carotene/100 
lb of body weight) on alternate days for 
the first 10 days of the experimental 
period. 

Table 1 shows the plasma vitamin A 
and carotene and the serum protein frac- 
tions (5) of the normal and deficient 
animals before and after carotene ad- 
ministration. As expected, the plasma 
vitamin A and carotene increased after 
administration of carotene to the de- 
ficient steers. The normal steers ex- 
hibited a decreased plasma level of both 
carotene and vitamin A, the latter chang- 
ing only slightly. Prior to carotene treat- 
ment, the percentage of beta globulin in 
the serum of the deficient steers was sig- 
nificantly higher than that in the normal 
steers. In the pretreated, vitamin A-de- 
ficient animals, serum albumin increased 
(average, 5.6 percent) while alpha and 
beta globulin decreased significantly (3 
and 5.8 percent, respectively) after the 
10 days of carotene administration. Al- 
though the remaining fractions differ, 
none were statistically significant. The 
total serum protein was not affected by 
either vitamin A deficiency or carotene 
administration. No correlation was found 
between the change in blood vitamin A 
and carotene and the change that oc- 


tion, until the former group exhibited curred among the serum proteins. Al- 
Table 1. Summary of results. 
Plasma Serum* Liver 
Vita’ Caro- Albu- a-Glob- B-Glob- y-Glob- Vita. Caro- 
min A tene : : , ‘ . 
Day (ue/ (ug/ min ulin ulin ulin min A tene 
100 ml) 100ml) ‘%) (%) (%) (%) (ug/g) (ug/g) 
Normal steers (average of five steers) 
0 65 240 41.2 17.6 16.6 24.6 23.41 7.36 
2 60 263 
4 42 222 
6 48 232 
8 52 202 
10 53 150 44.5 15.4 15.7 24.4 ° 
14 38.55 6.73 
Deficient steers (average of six steers) 
0 2 0 39.4 17.6 21.7 21.3 17 2.21 
2 10 11 
4 26 22 
6 26 43 
8 28 51 
10 29 28 45.0 14.6 15.9 24.5 
14 0.58 0.54 


* Each figure represents an average obtained from figures for four steers. 


though work with human serum (J) has 
shown that beta globulin binds about 50 
percent of the blood carotene, the beta 
globulin was markedly greater in the 
carotene-deficient steers in this study. 
All animals were subjected to liver 
biopsy (6) at 0 and 14 days of the ex- 
perimental period. The samples were 
analyzed for vitamin A and carotene 
(7). Table 1 shows the liver storage of 
vitamin A and carotene, as affected by 
pretreatment, before and after oral ad- 
ministration of carotene. The results of 
the liver analyses were extremely con- 
sistent within animals with the same 
pretreatment. Under the conditions of 
this experiment, there was no increase 
in the liver carotene content of the de- 
ficient or normal steers as a result of 
carotene administration. However, there 
was a large incrzase in the liver storage 
of vitamin A in the normal steers fol- 
lowing carotene administration. There 
was no increase in the liver vitamin A 
content of the carotene-deficient animals. 
This marked difference in vitamin A 
deposition in the liver may suggest a lack 
of conversion of carotene to vitamin A 
in the deficient steers. However, the fact 
that plasma vitamin A increased in the 
deficient animals does not appear to up- 
hold this hypothesis. On the other hand, 
these results may indicate extrahepatic 
utilization or storage of the vitamin A 
formed in the deficient animals, or both. 
This explanation is supported by results 
with rats (8), in which a higher dosage 
of vitamin A was required for liver 
deposition in deficient rats than was re- 
quired to alter the blood level of the 
vitamin (9). 
E. S. Erwin* 
C. J. Eram 
I. A. Dyer 
Department of Animal Science, 
State College of Washington, Pullman 
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Book Reviews 


The Physiology of the Pituitary Glands 
of Fishes. Grace E. Pickford and 
James W. Atz. New York Zoological 
Society, New York, 1957. xxiii +613 
pp. $6. 


The Physiology of the Pituitary Gland 
of Fishes is a book that students of fish 
endocrinology have been hoping for. 
Heretofore, the literature of this field 
has been scattered through a wide va- 
riety of journals and languages. Now, for 
the first time, all significant contributions 
to the knowledge of the functioning of 
the pituitary gland of fishes, including 
its morphology and relationships to the 
target organs of the endocrine system, 
have been brought together in a compre- 
hensive and orderly manner. 

The book consists of three main divi- 
sions: text, tables, and bibliography. The 
introduction and six of the seven chap- 
ters of the text are written by Grace E. 
Pickford; the last and longest section, by 
James W. Atz. In the introductory chap- 
ter, an attempt is made to bring order 
out of the chaos of the terminology used 
in describing the several parts of the fish 
pituitary, which differs considerably 
from the mammalian gland. While the 
proposed terminology may not be gen- 
erally acceptable or final, it does indicate 
clearly the different regions of the fish 
pituitary and should be helpful to work- 
ers in this field. To provide a general 
background for discussion of the physi- 
ology of the fish pituitary, a succinct 
and well-balanced account of the hor- 
mones and cell types of the mammal 
pituitary is presented. 

Each of the succeeding sections, which 
deal with the different pituitary hor- 
mones and their éffects, begins with a 
statement of what is known concerning 
the particular hormone in mammals, 
birds, and amphibians. Then the several 
classes, orders, and suborders of fishes 
are taken up. The value of separating 
groups and species of fishes is brought 
out, particularly in the classification of 
their chromatophore reactions. It is 
doubtful whether any zoological litera- 
ture is more confusing and contradictory 
than that dealing with fishes’ color re- 
sponses to pituitary hormones and other 
influences. By means of careful analyses 


‘ of procedures and the grouping of types 


of response in different fishes (given in 
detail in the accompanying tables), Pick- 
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ford has managed to derive a reasonable 
working classification in a field which is 
still far from being completely explored. 
This is the best discussion that has been 
written on the subject and constitutes a 
real contribution. 

Limitations of space preclude com- 
ments on the excellent presentation of 
the hormones of the neurohypophysis, 
growth hormone, corticotropin, and the 
adrenal. Treatment of the thyroid and 
thyrotropin is comprehensive and brings 
out many similarities to, and some dif- 
ferences from, the mammalian thyroid 
functioning. In part VII, the relation of 
the pituitary to reproduction in fishes, 
Atz has with great success assembled, 
analyzed, and classified the abundant and 
diversified literature on this subject. This 
chapter is of especial value in that a 
number of Russian and Brazilian contri- 
butions, previously inaccessible to the 
general reader, are here made available. 
Since most of the work on hormonal 
stimulation of spawning in fishes has 
been done in these two countries, knowl- 
edge of their progress in the field is ob- 
viously important. 

One of the outstanding merits of the 
book is the section of some 200 pages of 
tables. The tabulated data, presented 
clearly and in sufficient detail by the au- 
thors, adds greatly to the value of the 
text. In addition, there are 25 summariz- 
ing text tables. The bibliography is in- 
clusive and brings the literature up to 
the middle of 1956. The index is un- 
usually complete. This is a remarkably 
scholarly and valuable piece of work, 
which adds new significance to the study 
of fish endocrines as a fertile field in the 
domain of general vertebrate endocri- 
nology. 

O. H. Rosertson 
Stanford University 


Advances in Protein Chemistry. vol. XI. 
M. L. Anson, K. Bailey, and J. T. 
Edsall, Eds. Academic Press, New 
York, 1956. 591 pp. Illus. + cumula- 
tive index, vols. VI-X. $12. 


The 11th volume in this valuable 
series maintains the consistently high 
standards of the earlier volumes with a 
series of six articles which range over a 
good part of present-day protein chem- 


istry. The articles and their authors are 
as follows: “Protein structure in relation 
to function and biosynthesis,” by C. B. 
Anfinsen and R. R. Redfield; “Hormones 
of the anterior pituitary gland: part 1, 
Growth and adrenocorticotropic hor- 
mones,” by C. H. Li; “Column chro- 
matography of peptides and proteins,” 
by S. Moore and W. H. Stein; “Coun- 
tercurrent distribution in protein chem- 
istry,” by P. von Tavel and R. Signer; 
“Complex formation between metallic 
cations and proteins, peptides, and 
amino acids,” by F. N. R. Gurd and 
P. E. Wilcox; and “Measurement and 
interpretation of diffusion coefficients of 
proteins,” by L. J. Gosting. 

The types of reviews included in the 
present volume tend to reflect the spec- 
tacular progress of recent years in the 
study of protein structure and in the 
attempts to understand the functional 
properties of these complex molecules 
in terms of their structure. The articles 
by Anfinsen and Redfield and by Li deal 
largely with this problem. Likewise, the 
discussion of column chromatography 
and countercurrent distribution reflects 
the important advances in methodology 
which have made possible such rapid 
progress. These methods have been in- 
valuable, both for isolation of pure pro- 
teins and for their partial hydrolysis 
products, the peptides. Both types of 
methods have come to be among the 
most generally used in protein chem- 
istry in a relatively short time. 

The specific interactions of proteins 
are obviously of great importance for 
understanding the behavior and func- 
tion of these large molecules. The pres- 
ent review by Gurd and Wilcox sum- 
marizes current theory of interaction of 
metallic cations with proteins and dis- 
cusses the presently available informa- 
tion. 

Hand-in-hand with progress in under- 
standing the chemical structure of pro- 
teins has been the development and use 
of physical methods which have _ per- 
mitted studies of these large molecules. 
Gosting provides a comprehensive dis- 
cussion of the theory and application of 
diffusion measurements. Technical prog- 
ress in this field has been spectacular, 
owing largely to the development of in- 
terferometric optical systems for meas- 
uring refractive index gradients. This 
has provided a tenfold increase in the 
accuracy by which diffusion constants 
can be estimated. As a result, such meas- 
urements are now among the most pre- 
cise available for studying the physical 
properties of proteins. 

It is of interest to all who must keep 
abreast of rapidly developing fields to 
contrast the two types of review volumes 
which are published periodically—those 
which summarize information in certain 
fields annually and those which review 
certain topics occasionally. Advances in 
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Protein Chemistry falls into the latter 
class. The present volume contains only 
six articles, which occupy more than 550 
pages. For a comprehensive view of the 
whole field of protein chemistry, it is 
necessary to peruse the entire series of 
volumes, Nevertheless, the current vol- 
ume is required reading for all who are 
interested in protein chemistry. As in the 
earlier volumes, the articles are well 
written, and the editing has been done 
with great care. 

Emit L, Smiru 
University of Utah 


The Proceedings of the Third Interna- 
ticnal Conference on Electron Mi- 
croscopy, London, 1954. V. E. Coss- 
lett, chair., editorial committee; R. 
Ross, General Ed. Royal Microscopi- 
cal Society, London, 1956. xv+705 
pp. Illus. + plates. $15. 


This impressive volume represents the 
text of papers contributed to, and the 
discussion offered at, the third interna- 
tional Conference on Electron Micros- 
copy, the previous meetings being those 
at Delft, in 1948, and Paris, in 1950. 
The book is a rich source of ‘informa- 
tion on many aspects of electron micros- 
copy and related fields of endeavor; it 
deserves a place on the shelf of every 
professional electron microscopist. 

The contributions, 158 in all, includ- 
ing three introductory survey papers, al- 
though of rather unequal quality, con- 
tain many papers of high quality. A 
prime advantage of a volume such as 
this is that it brings together, in con- 
veniently accessible and brief form, a 
wealth of information on topics such as 
electron optics, specimen preparation, 
microtomy, the action of electrons on the 
specimen, and the attainment of high 
resolution, which in this era of very rapid 
expansion of the field is only to be 
gleaned otherwise from a rapidly increas- 
ing and formidably diverse list of pub- 
lications and, moreover, is not to be 
found in the textbooks. For those in- 
volved in pursuits less orthodox than 
transmission microscopy, there are the 
sections on ion microscopes, x-ray micro- 
scopes, and emission and reflection elec- 
tron microscopy. In addition, there arc 
sections devoted to applications—for ex- 
ample, those concerned with biological 
fine structure, metallurgy, and industrial 
and chemical applications, 

The format of the volume and the 
quality of the reproductions are excel- 
lent. The classification of the contribu- 
tions under a wide variety of headings 
assists the reader in locating information 
of interest, but it is to be regretted that 
no author or subject index, however 
brief, was included. 
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A further cause for regret, and a more 
serious one, is the excessively long time 
interval between the meeting itself and 
the appearance of the Proceedings. Such 
a time lag is particularly undesirable if 
results presented to the conference will 
not become available to those interested 
until and unless they are published else- 
where in addition. The spectacularly 
rapid growth of the field of electron mi- 
croscopy in recent years makes it more 
and more important that the proceed- 
ings of such conferences be published 
promptly, so that results of importance 
are circulated in as short a time as pos- 
sible. The editorial committee and the 
Royal Microscopical Society are, in the 
present case, to be congratulated on car- 
rying out a fine and very thorough job, 
even though they considerably over- 
stepped their original aim of publication 
within 12 months of the conference. 
However, the need for more stringent 
measures is clearly indicated for future 
conferences of this character. In the pres- 
ent volume, the discussions following 
papers or groups of papers appear 
contribute but a small fraction of th: 
useful information contained in the book, 
yet they must surely have demanded an 
inordinate amount of editorial time « 
well as entailing considerable delay in 
publication. Publication of such discus- 
sions could probably be eliminated with- 
out detracting too seriously from the 
value of such a volume. It must seriously 
be considered whether rapidity of pub- 
lication of such proceedings is not more 
important than detailed reporting, espe- 
cially of discussions which are often of 
a sporadic nature, uneven in quality, and 
of questionable bearing on the subject 
under discussion. 

Aan J. Hopce 
Massachusetts Institute of Technology 


Quantum Mechanics. H. A. Kramers. 
Translated by D. ter Haar. North- 
Holland, Amsterdam; Interscience, 
New York, 1957. xvi+ 496 pp. $12.50. 
(pt. 1, 5 chapters, also published sepa- 
rately as The Foundations of Quantum 
Theory, xv + 228 pp. $6.50.) 


“When I was asked whether I would 
be willing to prepare a translation of 
Kramers’ monograph, and thus complete 
an English edition of all his published 
works, I agreed for several reasons, even 
if it meant the hazardous task of translat- 
ing from one foreign language into an- 
other. The main reason was that I felt 
that this book still represents the best 
available exposition of quantum theory 
and that the English speaking world was 
the poorer for not having it readily avail- 
able. Also, in this book, as much as in 
some of his papers, Kramers showed 


some delightfully elegant methods which 
might otherwise be lost to the physics 
world in general.” 

With these words the translator’s pref- 
ace to Quantum Mechanics starts. I 
would like to add at once that this ad- 
mirable translation, of which the lan- 
guage in parts is smoother than that of 
the original, is a good book for the in- 
telligent, self-taught, theoretical student 
who wants to get a thorough understand- 
ing of many of the principles of modern 
quantum theory, in particular if he plans 
to continue his studies later by more spe- 
cialized books. Some students may con- 
sider it a drawback that there are no 
assigned problems and that the number 
of applications of the theory worked out 
in the text itself is relatively small. An 
instructor using Kramers’ book as a text- 
book can, of course, provide his class 
with his own choice of problems picked 
from other textbooks. For the students, 
however, working out in detail some 
mathematical derivations which the book 
gives merely in the form of an outline 
may be an assignment more useful than 
some of the useless “exercises for the 
sake of an exercise” found in certain 
other introductory textbooks. By not 
burdening the student with such useless 
material, this book finds space for a 
thorough discussion of a number of im- 
portant aspects of wave mechanics and 
of matrix mechanics which in many 
other textbooks are neglected. 

The book is somewhat mathematical 
in character, although the author pur- 
posely avoids mathematical rigor (see 
the preface on page v !), but at no place 
are theoretical results compared with 
any illustrative experimental data. The 
book consists of two parts, of which the 
first is available as a separate book under 
the title The Foundations of Quantum 
Theory. Part I deals with nonrelativistic 
wave mechanics of electrons and does 
not discuss spin, Pauli’s exclusion prin- 
ciple, or electromagnetic radiation. It 
may be sufficient as a textbook for an 
introductory course on wave mechanics. 
Since part II is available only together 
with part I, in a single volume, students 
who need quantum theory for their later 
work, or who may later want to find out 
at least for themselves about spin, exclu- 
sion principle, Bohr’s quantum jumps, 
and photons, would do well to buy at 
once the complete Quantum Mechanics, 
containing both parts. 

Part I starts out with a discussion of 
de Broglie waves and their superposition 
and the uncertainty relations. Among the 
further topics treated we note thorough 
discussions of eigenvalue problems; 
proper and improper eigenfunctions; the 
approximately classical motion of wave 
packets for interacting particles; the in- 
terpretation of the state vector; transfor- 
mation theory; Dirac’s bra-and-ket nota- 
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tion; time-dependent quantum operators; 
a particularly elegant discussion of spher- 
ical harmonics and the angular momen- 
tum; the Schrédinger theory of the hy- 
drogen atom, including the eigenfunc- 
tions for the continuous spectrum for 
unbound electrons in a Coulomb field; 
perturbation theory of stationary states, 
also for higher-order approximations 
and for degenerate eigenvalues; varia- 
tional methods for approximating energy 
levels and wave functions; a simple ac- 
count of time-dependent perturbation 
calculus and the theories of scattering 
and transition probabilities; the quan- 
tum-mechanical adiabatic theorem for 
perturbations switched on slowly; and, 
finally, a brief introduction to the theory 
of the natural line width. 

Topics which one might desire in an 
introduction of this kind but which are 
not discussed, or are insufficiently dis- 
cussed, in Kramers’ book are the distinc- 
tion between pure-case and mixed-case 
assemblages and the impossibility of de- 
scribing the latter by a single state vector; 
the subjective character of the state vec- 
tor and its “reduction” after observation 
of the outcome of an interaction; Bohr’s 
analysis of possible experiments for 
showing that wave-mechanical uncer- 
tainty relations do not show an incom- 
pleteness of the theory but describe ex- 
perimental reality; the electron wave 
function in periodic potentials, Brillouin 
zones, and so forth; the application of 
the W.K.B. method for evaluating radial 
wave functions; virtual energy levels in 
a continuous spectrum; the phase-shift 
representation of scattering as an appli- 
cation of time-independent perturbation 
theory. Such fundamental principles as 
that the probability density of electrons is 
w*yp, and that hv equals the total and 
not just the kinetic energy, are postu- 
lated without even an attempt at ex- 
planation. 

Part II starts with Uhlenbeck and 
Goudsmit’s theory of the electron spin 
and, through a classical and a semiclassi- 
cal discussion of the spin and of the 
Thomas factor, then proceeds to the non- 
relativistic, as well as the relativistic, 
theory of spinors, represented in a very 
elegant, clear, and concise form, which 
in turn leads to Dirac’s equations in a 
manner far more heuristic and natural 
than Dirac’s own axiomatic derivation, 
which is mentioned too. After the rela- 


tivistic four-component wave functions . 


for free electrons of given momentum, 
Kramers derives Pauli’s theory of the 
spinning electron as an approximation 
to the rigorous theory for slow electrons 
and arrives at Breit’s formula for the 
magnetic interaction between bound 


. electrons. The Dirac theory of the hy- 


drogen atom is concluded by a discussion 
of the wave functions of the continuous 
spectra for | E| > m,c?. 
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The next chapter deals with the exclu- 
sion principle and with “second quantiza- 
tion” as a formalism equivalent to de- 
scribing the state vector by means of 
Slater determinants. Although the sec- 
ond-quantized wave function is intro- 
duced and its usefulness is shown, Fock’s 
elegant theory of 1932, of second quanti- 
zation in configuration space, is not pre- 
sented in full. Instead, use is made of 
creation and annihilation operators and 
of a transformation from the configura- 
tion space to the occupation number rep- 
resentation of the state vector. 

Next discussed are singlet and triplet 
states, exchange integrals, and the mul- 
tiplet situations in the N-electron prob- 
lem. Here the eigenvalues of the angular 
momentum are shown to follow algebrai- 
cally from their commutation relations. 
Then, the spin functions in multiplet 
situations are treated, and the group- 
theoretical reduction of the space func- 
tions of various symmetry types is exe- 
cuted without the use of group theory by 
Kramers’ elegant “symbolic method.” 
The chapter is concluded by a discussion 
of Russell-Saunders coupling and by an 
introduction to the theory of homopolar 
chemical bonds. 

Surprisingly not discussed in this part 
of the book are the wave-mechanical ex- 
planation of such features of atomic the- 
ory as the vector model, Hund’s rules, 
and Stark effect, the periodic system of 
atoms, and the Thomas-Fermi statistical 
model. Clebsch-Gordan coefficients are 
not mentioned. 

The last chapter exhibits the funda- 
mentals of quantum electrodynamics; its 
study is seriously recommended to any 
student planning to read Heitler’s famous 
Theory of Radiation. Kramers starts 
from the classical theory of radiation 
and shows how already before the devel- 
opment of quantum electrodynamics, by 
Heisenberg’s interpretation of matrix 
elements of the “observable” electric po- 
larization, it was possible to derive for- 
mulas for Einstein’s transition probabili- 
ties B and A for absorption and for 
emission. Kramers also discusses the in- 
teraction of radiation with the “spin 
current.” A brief account is given of mul- 
tipole radiation, and the semiclassical 
treatment thus far given is justified by 
Bohr’s correspondence principle and the 
W.K.B. method. 

Kramers then discusses the quantiza- 
tion of the radiation field in a vacuum 
and the transverse nature of photons. 
The theory becomes particularly elegant 
where circularly, instead of linearly, po- 
larized light waves are considered. 
Kramers’ discussion of the interaction of 
photons with electrons is unique and 
forms the historical background to 
Schwinger’s later relativistic theory of 
mass renormalization. In Kramers’ treat- 
ment, the mass is always the experimen- 


tal mass, and the field acting on an 
electron excludes the so-called “eigen- 
field” (proper field) of the electron. It 
is shown that in a secular approximation 
—neglecting periodic terms which have 
no effect over long-time intervals—the 
interacting fields then can be described 
by the canonical formalism of Dirac’s 
radiation theory. The book is concluded 
by a few applications of quantum elec- 
trodynamics, absorption and emission of 
photons, natural line width, Rayleigh 
scattering, Smekal-Raman effect, Comp- 
ton effect, semiclassical scattering the- 
ory, coherent scattering, and dispersion. 
Few printing errors were found. An 
occasional error in the original has tacitly 
been corrected in the translation, some 
obscure statements of the original have 
been elucidated, and some newer litera- 
ture references have been added. This is 
a fine translation of a remarkable book, 
which is recommended to every serious 
student of theoretical physics. 
F. J. BELINFANTE 
Purdue University 


Mitochondria and Other Cytoplasmic 
Inclusions. No. X. Symposia of the 
Society for Experimental Biology. 
Academic Press, New York, 1957. 198 
pp. Illus. + plates. $9.50. 


The tenth volume of the symposia 
series of the British Society for Experi- 
mental Biology, comprised of papers 
read at a symposium held at Oxford, 
September 1955, is highly satisfactory. It 
begins with J. R. Baker’s almost devas- 
tating attack on the Golgi artefact and 
ends with Randall’s interesting observa- 
tions on the electron microscopy of 
Spirostemum. All of the 11 papers in the 
symposium deal with mitochondria and 
other cytoplasmic inclusions. Two chap- 
ters in defense of the Golgi apparatus 
help to complete the book. 

Particularly clear illustrations of liv- 
ing cells are found in the analysis of 
phase-contrast and interference micros- 
copy by Barer and Joseph. These au- 
thors lay stress on rotation phenomena 
of mitochondria around the nucleus and 
are at pains to reconcile their data with 
those of Chévremont and Frederic, but, 
even with their biochemical findings, 
there is much to be desired. Excellent 
photomicrographs, with studies on vacu- 
oles and neutral-red-staining bodies in 
small amebocytes, are offered by G. N. 
C. Crawford. Perhaps some readers may 
be disturbed by his exact disclosure of 
discrepancies brought out in all micro- 
scopic structures by the addition of fix- 
ing agents. 

In another direction, interesting cyto- 
chemical problems are explored. Rela- 
tionships between enzymatic activity and 
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particles obtained through differential 
centrifugation appear in three chapters, 
while another section is devoted to simi- 
lar particles in plant cells. It is apparent 
that problems like those of the biochem- 
istry of sarcosomes, Golgi bodies, and rat 
liver particles need considerably more 
careful and exact research. The reader 
may here see where chemical contamina- 
tions of cell fractions must be avoided 
and can form a judgment on the grow- 
ing importance of investigating the 
physics and chemistry of cells as living 
functions. 

W. R. DurveE 
George Washington University 


Clinical Toxicology of Commercial 
Products. Acute poisoning (home and 
farm). Marion N. Gleason, Robert E. 
Gosselin, and Harold C. Hodge. Wil- 
liams & Wilkins, Baltimore, Md., 
1957. 1160 pp. $16. 


This large manual is designed to 
guide physicians in quickly identifying 
and treating poisonings from commer- 
cial products. It is extremely well ar- 
ranged and comprehensive. A unique 
frontispiece is a flow sheet of the pro- 
cedure to be followed by the user and 
a guide to the differently colored sec- 
tions to which he will turn. 

The first section (white) is on emerg- 
ency and first-aid treatment. Here are 
considered the imperative measures, 
necessary often within minutes, which 
should be carried out while more spe- 
cific procedures are being arranged. The 
induction of vomiting or gastric lavage, 
for instance, is considered, from the 
standpoint of technique and indication. 

The second section (blue) is an in- 
gredients index of more than 1000 
chemical substances. If the poison is 
known, this section should be consulted 
next in order to get a thumbnail state- 
ment about the poison and a reference 
to definitive treatment in the third sec- 
tion. The chemicals listed are primar- 
ily those commercially available and 
likely to be found in the home or on 
the farm. Drugs and natural substances 
are specifically omitted, although even 
here the authors have wisely included 
certain items, especially generic ones. 
Thus, Amanita and Jimson weed poi- 
sons are listed, and scopolamine and 
digitalis, but not synthetic and prescrip- 
tion drugs like the sulfonamides or 
chlorpromazine. 

The third section (white) is the ther- 
apeutics index. This is the section in 
which the physician will find the specific 
instructions he wishes. The other sec- 
tions mainly furnish different ap- 
proaches to this section, the starting 
place depending on the type of informa- 
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tion at hand. Thus, the second section, 
already mentioned, furnishes the ap- 
proach when the: active ingredient is 
known. There are 68 compounds or 
classes of compounds in this therapeutic 
section, which are prototype examples 
that cover the field. Thus, in section 2, 
under zinc one finds a reference to cop- 
per in section 3, copper being the ex- 
ample to serve for several metals. The 
therapeutic material starts with general 
considerations of toxicology and symp- 
tomatology, followed by clearly outlined 
treatment measures, 

The fourth section is subsidiary to 
the third and describes supportive or 
general measures, such as the manage- 
ment of shock or suicidal disorientation. 

The fifth section (yellow) lists, in 
more than 800 pages, some 15,000 trade 
names of poisonous or potentially poi- 
sonous products and the contained in- 
gredients. From the critical ingredients 
one is led back to the second section for 
a reference to the specific treatment, in 
section 3. This progress through sections 
sounds complex but is, in fact, very 
easy, once the general system of the flow 
sheet is understood. 

The sixth section lists general formu- 
lations, first in an index and then by 
general formula. Thus, if all that is 
known is that a suspected substance is 
a white tire wall cleaner, one is led to 
the general ingredients of tire cleaners 
and then to the ingredient section, as 
before. 

Finally, there is a manufacturers’ list, 
suggesting sources for further informa- 
tion. 

The volume represents a vast amount 
of work. Certainly nothing so formid- 
able has been prepared before in the 
field. Although the authors have bent 
every effort toward usefulness in specific 
accidents, the book will also have tre- 
mendous value as a reference volume. 
It should come to be a classic source of 
general toxicological knowledge for 
academic purposes as well as an invalu- 
able guide to the treatment of individual 
patients, 

Winpsor CuTTING 
Stanford Medical School 


Thermodynamics. An advanced treat- 
ment for chemists and physicists. E. A. 
Guggenheim. North-Holland, Amster- 
dam, ed. 3, 1957 (distr. by Intersci- 
ence, New York). 476 pp. Illus. $9.75. 


The third edition of this well-known 
monograph contains several important 
revisions, so that the chapter headings 
now read as follows: (i) “Introduction 
and fundamental principles,” (ii) “Di- 
gression on statistical thermodynamics,” 
(iii) “Some relations of general valid- 


” 


ity,” (iv) “Systems of a single compo- 
nent,” (v) “Gaseous, liquid, and solid 
mixtures,” (vi) “Solutions, especially di- 
lute solutions,” (vii) “Systems of chem- 
ically reacting species,” (viii) “Solutions 
of electrolytes,” (ix) “Electrochemical 
systems,” (x) “Gravitational field,” (xi) 
“Electrostatic systems,” (xii) “Magnetic 
systems,” (xiii) “Radiation,” and (xiv) 
“Onsager’s reciprocal relations.” 

The principal changes relate to the 
chapter on mixtures and the following 
one, on solutions, which originally com- 
prised several chapters. The present con- 
densation and revision represent a 
marked improvement. Perhaps the most 
important addition is the use of excess 
molar functions to describe the deviation 
of a mixture from ideal behavior. The 
brief introduction, in the last chapter, to 
the modern theory of irreversible proc- 
esses appears in this edition for the first 
time. To simplify matters, only isother- 
mal systems are discussed. It is strange, 
therefore, that electrokinetic effects and 
the electric double layer are considered, 
whereas the important and relatively 
simple case of isothermal diffusion in 
multicomponent systems is omitted. Fur- 
ther changes are in the fourth chapter, 
where there is a new discussion of sorp- 
tion, and in the ninth chapter, where the 
pseudothermostatic theory of galvanic 
cells with transference has been elimi- 
nated. The page size has been reduced, 
which makes for easier reading. 

The text is clear, well written, and 
scientifically accurate. However, there 
are several points worth discussing in the 
way of criticism. (i) The consequences 
of the phase rule seem to be ignored in 
several places. For example, the Duhem- 
Margules equation is really an approxi- 
mation, since a two-phase, two-compo- 
nent system has only two independent 
intensive variables. However, in section 
5.21 it is presented as though it were éex- 
act. The following section, 5.22, on pres- 
sure dependence is not sufficient to clarify 
the situation. Similarly, the definition of 
fugacity in condensed phases (sections 
4.51 and 5.19) seems to imply that a gas 
phase always exists in equilibrium with 
a condensed phase. (ii) The position that 
it is entirely meaningless to consider dif- 
ferences of electric potential between 
phases of different composition (section 
9.03) is no longer accepted by many ex- 
perts, who believe that the difficulties are 
experimental, not conceptual, and may 
be overcome eventually. Professor Gug- 
genheim is entitled to his views, of 
course, but an authoritative treatise 
should at least mention the existence of 
contrary opinions, and the several dog- 
matic statements in chapters 8 and 9 
should be replaced by more critical com- 
ments. (iii) The discussion of the third 
law rests largely on results of statistical 
mechanics which are presented without 
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sufficient derivation. This may disturb 
the reader who is not familiar with the 
requisite statistical theory. (iv) The 
theory of surfaces properly belongs in a 
single chapter, since experimentally it is 
a separate field of study and, also, since 
combining it with the ordinary theory of 
heterogeneous equilibrium tends to dis- 
rupt the continuity. 

In conclusion, this monograph is bet- 
ter than other textbooks which cover 
similar material, and its weaknesses can 
be corrected readily by a competent in- 
structor. Thermodynamics can therefore 
be warmly recommended as a textbook 
or reference work for a graduate course. 

RicHarp J. BEARMAN 
Yale University 


New Books 


Free Radicals in Solution. Cheves Wal- 
ling. Wiley, New York; Chapman & Hall, 
London, 1957. 640 pp. $14.50. 

Die Toxoplasmose. Bei mensch und tier. 
O. Thalhanmer. Maudrich, Vienna, Aus- 
tria, 1957 (order from Intercontinental 
Medical Book Corp., New York 16). 307 
pp. $13.75. 

Introduction to Statistical Inference. 
Jerome C. R. Li. Edwards, Ann Arbor, 
Mich., 1957. 566 pp. $7.50. 

Analytical Design of Linear Feedback 
Controls. George C. Newton, Jr., Leonard 
A. Gould, James F. Kaiser. Wiley, New 
York, 1957. 430 pp. $12. 

Chemical Phase Theory. A comprehen- 
sive treatise on the deduction, the appli- 
cations and the limitations of the phase 
rule. J. Zernike. Kluwer’s, Deventer, 
Netherlands. 509 pp. Fl. 70. 

Engineering Manpower, How to Im- 
prove Its Productivity. A special report 
for management by graduate students at 
the Graduate School of Business Admin- 
istration, Harvard University, Boston, 
1957. Engineering Management Reports, 
P.O. Box 161, Cambridge, Mass., 1957. 
162 pp. $18.50. 

Handbook of Toxicology. vol. II, Anti- 
biotics. William S. Spector, Ed.; compiled 
by John N. Porter and Gilbert C. De 
Mello. Saunders, Philadelphia, 1957. 276 
pp. 

Laboratory Guide for Elementary Plant 
Physiology. Rufus H. Moore. Burgess, 
Minneapolis, Minn., 1957. 144 pp. $3. 

The Liberal Arts College. A chapter 
in American cultural history. George P. 
Schmidt. Rutgers University Press, New 
Brunswick, N.J., 1957. 319 pp. $6. 

The Life and Work of Sigmund Freud. 
vol. 3, The Last Phase, 1919-1939. Ernst 
Jones. Basic Books, New York, 1957. 553 
pp. $7.50. 

A Modern Introduction to Philosophy. 
Readings from classical and contemporary 
sources. Paul Edwards and Arthur Pap, 
Eds. Free Press, Glencoe, IIl., 1957. 648 


pp. $6.50. 


Nuclear Chemical Engineering. Man- 
son Benedict and Thomas H. Pigford. 
McGraw-Hill, New York, 1957. 608 pp. 
$9.50. 
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Pharmaceutical Calculations. Willis T. 
Bradley, Carroll B. Gustafson, Mitchell J. 
Stoklosa: Lea & Febiger, Philadelphia, ed. 
3,-1957. 325 pp. $4.50. 

Principles of Physical Science. Francis 
T. Bonner and Melba Phillips. Addison- 
Wesley, Reading, Mass., 1957. 752 pp. 
$7.50. 

A Short Course in Quantitative Analy- 
sis. Hobart H. Willard, N. Howell Fur- 
man, Egbert K. Bacon. Van Nostrand, 
Princeton, N.J., ed. 2, 1957. 249 pp. $4.25. 

Solid State Physics. Advances in Re- 
search and Application. vol. 4. Frederick 
Seitz and David Turnbull, Eds. Academic 
Press, New York, 1957. 554 pp. $12. 

Steroid Homeostasis, Hypophysis and 
Tumorigenesis. Alexander Lipschutz. 
Heffer, Cambridge, England, 1957. 92 
pp. 15s. 

Psychopathic Personalities. Harold Pal- 
mer. Philosophical Library, New York, 
1957. 179 pp. $4.75. 

Systematic Organic Chemistry. Theory 
and applications. Hugh C. Muldoon and 
Martin I. Blake. McGraw-Hill, New York, 
1957. 836 pp. $7.75. 

A Treatise on Photo-Elasticity. E. G. 
Coker and L. N. G. Filon; revised by H. 
T. Jessop. Cambridge University Press, 
London, ed. 2, 1957. 755 pp. $12.50. 

Annual Review of Physical Chemistry. 
vol. 8. H. Eyring, Ed. Annual Reviews, 
Palo Alto, Calif., 1957. 534 pp. $7. 

The Detection and Measurement of 
Infra-Red Radiation. R. A. Smith, F. E. 
Jones, R. P. Chasmar. Clarendon Press, 
Oxford, England, 1957 (order from Ox- 
ford University Press, New York 11). 461 
pp. $11.20. 

Atoms at Your Service. Henry A. Dun- 
lap and Hans N. Tuch. Harper, New 
York, 1957. 178 pp. $3.50. 

An Introduction to Fluid Mechanics 
and Heat Transfer. With applications in 
chemical and mechanical process engineer- 
ing. J. M. Kay. Cambridge University 
Press, Cambridge, England, 1957 (order 
from Cambridge University Press, New 
York 22). 325 pp. $7. 

Behavior of Materials in the Earth’s 
Crust. Papers and discussion from the 
second annual Symposium of Rock Me- 
chanics. Colorado School of Mines, 21-24 
April 1957. Colorado School of Mines, 
Golden, 1957. 306 pp. $2. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 

Acanthurus Randalli, a New Surgeon 
Fish from the Gulf of Mexico. Bulletin of 
the Florida State Museum, vol. 2, No. 4. 
John C. Briggs and David K. Caldwell. 
10 pp. $0.25. Two Pleistocene Mammalian 
Faunas from Alachua County, Florida. 
vol. 2, No. 5. Robert S. Bader. 23 pp. 
$0.45. A Taxonomic Reappraisal of the 
Turtle Pseudemys Alabamensis Baur. vol. 
2, No. 3. Archie Carr and John W. Cren- 
shaw, Jr. 20 pp. $0.30. University of Flor- 
ida, Gainesville, 1957. 

Accidents in Childhood. Facts as a basis 
for prevention. Report of an advisory 
group. WHO Tech. Rept. Series No. 


118. World Health Organization, Geneva, 
1957. 40 pp. $0.30. 

The Effects of the Sulfonylureas and 
Related Compounds in Experimental and 
Clinical Diabetes. Annals, vol. 71. Rach- 
miel Levine, Conference Chairman and 
Consulting Ed. New York Academy of 
Sciences, New York, 1957. 293 pp. $4. 

Fundamentals of Combustion of Gase- 
ous Fuels. A critical literature review. Re- 
search Bull. 15. S. A. Weil, R. T. Elling- 
ton, E. F. Searight, S. Hu. Institute of 
Gas Technology, Technology Center, IIli- 
nois Institute of Technology, Chicago 16, 
1957. 64 pp. $5. 

The Genus Fitchia (Compositae). 
Publs. in Botany, vol. 29, No. 1. Sherwin 
Carlquist. 145 pp. $2.50. Homing Be- 
havior of California Rocky Shore Fishes. 
Publs. in Zoology, vol. 59, No. 7. George 
C. Williams. 36 pp. $0.75. The Interrela- 
tionships of the New and Old World Hys- 
tricomorph Rodents. Publs. in Zoology, 
vol. 56, No. 1. Stuart O. Landry, Jr. 119 
pp. $2.50. University of California Press, 
Berkeley, 1957. 

Laboratory Manual and Workbook in 
Anatomy and Physiology. Caroline E. 
Stackpole and Lutie C. Leavell. Mac- 
millan, New York, ed. 3, 1957. 326 pp. 
$4.50. 

Late Mogollon Communities. Four sites 
of the Tularosa phase, Western New 
Mexico. Fieldiana: Anthropology, vol. 49, 
No. 1. Paul S. Martin, John B. Rinaldo, 
Eloise R. Barter. 144 pp. $4. Marianas 
Prehistory. Archaeological survey and ex- 
cavations on Saipan, Tinian, and Rota. 
Fieldiana: Anthropology, vol. 48. Alex- 
ander Spoehr. 187 pp. $4.50. Chicago 
Natural History Museum, Chicago, 1957. 

Papers Presented at Engineering Test 
Reactor Industrial Preview, Idaho Fall, 
Idaho, 2-3 October 1957. In connection 
with design, construction, and operation 
of engineering test reactor, National Re- 
actor Testing Station, Idaho, for the U.S. 
Atomic Energy Commission. Idaho Oper- 
ations Office, U.S. Atomic Energy Com- 
mission; Phillips Petroleum Co., Atomic 
Energy Div.; Kaiser Engineers of H. J. 
Kaiser Co.; and General Electric Co., 
Atomig Power Equipment Dept. 12 
papers. 

The Pelecaniform Characters of the 
Skeleton of the Shoe-Bill Stork, Balaeni- 
ceps Rex. Bulletin of the British Museum 
(Natural History), Zoology, vol. 5, No. 
3. Patricia A. Cottam. 24 pp. 8s. A Re- 
vision of the Arhopala Group of Oriental 
Lycaenidae. (Lepidoptera: Rhopalocera. ) 
Bulletin, Entomology, vol. 5, No. 3. 57 
pp. 15s. A Revision of the Bruelia (Mal- 
lophaga) Species Infecting the Corvidae. 
pt. II. Bulletin, Entomology, vol. 5, No. 
4. M. Atiqur Rahman Ansari. 40 pp. 12s. 
The Silver Fish and Firebrat. Economic 
Leaflet, No. 3. 2 pp. 1d. British Museum 
(Natural History), London, 1957. 

Prevention of Rheumatic Fever. Second 
report of the Expert Committee on Rheu- 
matic Diseases. WHO Tech. Rept. Series 
No. 126. World Health Organization, Ge- 
neva, 1957. 27 pp. $0.30. 

Professor Himadri Kumar Moorkerjee 
Memorial Volume. Proceedings of the 
Zoological Society, India. Zoological So- 
ciety, Calcutta, 1957. 396 pp. 50s. 
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Meetings and Societies 


Developmental Biology 


Development and growth used to be 
studied mainly in separate compart- 
ments, as embryology, or plant physiol- 
ogy, or nutrition, or oncology; as seria- 
tion of stages of chick embryos; as cell 
division in fish eggs or plant root tips; as 
growth curve of children; as hormone 
response of plumage; as spread of a 
fungus; as repair of a broken bone or the 
swelling of a diseased spleen. Yet, in 
reality, all of these are merely isolated 
aspects of one broad, continuous spec- 
trum of phenomena, varied manifesta- 
tions of the same basic principles and 
elementary processes: multiplication of 
organic mass (growth), diversification of 
that mass (differentiation), pattern for- 
mation (morphogenesis), progressive 
change (maturation and aging), and the 
repair or reproduction of patterns after 
disturbance (regulation and regenera- 
tion). 

This unity of subject matter in the 
field of developmental biology has re- 
ceived renewed emphasis in a major and 
highly successful undertaking, organized 
in 1956, known as the “Developmental 
Biology Conference Series 1956.” It con- 
sisted of a series of coordinated and in- 
terdisciplinary conferences, symposia, 
and workshops, held in the United States 
from early June to mid-October. These 
were organized under the sponsorship of 
the Biology Council (Paul Weiss, chair- 
man) of the Division of Biology and Ag- 
riculture, National Academy of Sciences— 
National Research Council, with thégen- 
erous financial support of the American 
Cancer Society, American Cyanamid 
Company, Atomic Energy Commission, 
U.S. Departments of the Air Force, 
Army, and Navy (Medical Services), 
Diamond Alkali Company, Fulbright 
Fellowship Program, International Union 
of Biological Sciences, Merck and Com- 
pany, Inc., National Institutes of Health, 
National Science Foundation, U.S. Office 
of Naval Research, Chas. Pfizer and 
Company, Inc., the Rockefeller Founda- 
tion, Rohm and Haas Company, E. R. 
Squibb and Sons, U.S. Department of 
State, and certain private donors. 

Between 200 and 300 American ex- 
perts and 54 from overseas (the latter 
representing 19 countries) participated, 
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by invitation, in these events. The par- 
ticipants represented the fields of anat- 
omy, biochemistry, biometry, biophysics, 
botany, cytology, embryology, endocrin- 
ology, genetics, histology, immunology, 
microbiology, neurology, nutrition, on- 
cology, pathology, physiology, radiology, 
surgery, and zoology. 

The following 13 coordinated meetings 
comprised the series: Conference of the 
Oak Ridge National Laboratory on Bio- 
colloids, Oak Ridge, Tenn., 12-14 Apr.; 
Cold Spring Harbor Symposium on Gene 
Action in Relation to Development, Long 
Island Biological Association, New York, 
4-12 June; Workshop in Developmental 
Biology, Bar Harbor, Me., 18-28 June; 
International Congress of Developmental 
Biology, with symposia on “Regeneration 
of vertebrates” and “Embryonic nutri- 
tional requirements and _ utilization,” 
Brown University, Providence, R.I., 23- 
26 July; International Symposium on Cy- 
todifferentiation, Brown University, 
Providence, R.I., 27-31 July; Work Con- 
ference on Environmental Influences on 
Prenatal Mammalian Development, R. 
B. Jackson Memorial Laboratory, Bar 
Harbor, Me., 2-4 Aug.; Work Confer- 
ence on Immunology and Development, 
R. B. Jackson Memorial Laboratory, 
Bar Harbor, Me., 7-9 Aug.; Work Con- 
ference on Physiology of Insect De- 
velopment, Growth, and Metamorpho- 
sis, Macdonald College, Ste. Anne de 
Bellevue, Quebec, Canada, 14-16 Aug.; 
Work Conference on Dynamics of Pro- 
liferating Tissues (with Emphasis on 
Hematopoiesis), Brookhaven National 
Laboratory, New York, 5-8 Sept.; Work 
Conference on Endocrines in Develop- 
ment, Shelter Island, New York, 11-13 
Sept.; Work Conference on Mitogenesis, 
Argonne National Laboratory, Lemont, 
Ill., 24-26 Sept.; Work Conference on 
Biological Foundations of Wound Heal- 
ing and Tissue Repair, Rockefeller In- 
stitute for Medical Research, New York, 
2-4 Oct.; and Tissue Culture Associa- 
tion Decennial, Woodstock, Vt., 8-12 
Oct. Of these events, 10 (all but the first 
two and the last in the foregoing list) 
were organized and administered by the 
Biology Council, Division of Biology and 
Agriculture, National Academy of Sci- 
ences—National Research Council. 

Except for the International Congress 


of Developmental Biology, at which the 
participants presented formal papers, all 
meetings followed an informal round- 
table pattern of procedure. In each, 
anywhere from 15 to 35 investigators 
from various disciplines, under the pro- 
graming guidance of a chairman, devoted 
themselves not primarily to a display of 
their individual research products but 
to a concerted review and evaluation of 
the bearing that the content of each spe- 
cialty might have on crucial issues in 
the field of developmental biology. The 
major objectives throughout were the 
critical distillation of all available knowl- 
edge on a given problem, the clarifica- 
tion of concepts, and the resolution of 
incongruities and inconsistencies in the 
views that were current in different areas. 
Thus was provided the setting for a 
unique group exercise in which each par- 
ticipant contributed his share to the uni- 
fication, strengthening, and elucidation 
of developmental biology and from 
which he, in turn, gained fresh orienta- 
tion for his own specialized tasks. 

The resultant free give-and-take of 
information, illustrations, questions, cri- 
ticisms, and conclusions not only revealed 
many existing gaps in knowledge and 
understanding but, at the same time, fur- 
nished fresh pointers on ways to fill 
those gaps by specific experiment or re- 
interpretation. No less productive than 
the bringing out of constructive sug- 
gestions was the weeding out of mis- 
understandings that were rooted in the 
deficiencies of past interdisciplinary 
correlation. In several of the events (par- 
ticularly in the Bar Harbor workshop and 
the Brown University series) advanced 
students took part as auditors and active 
discussants and thus benefited directly. 
Mature investigators were likewise im- 
pressed with the advantages of this type 
of conference, which significantly sup- 
plements the more common practice of 
holding group conferences and symposia 
on specialized topics of great current in- 
terest by bringing together investigators 
from many disciplines, in ever new com- 
binations, for the clarification of basic 
issues. 

On the technical side, progress toward 
realization of this objective resulted from 
the fact that many of the participants 
were enlisted in more than one confer- 
ence—some in as many as five. In this 
way, their contributions could be brought 
to bear on a great variety of problems 
in different contexts, and their own views, 
in turn, could be enriched by exposure to 
new perspectives. On the practical side, 
this participation in several separate 
events by the same individuals made it 
possible to invite a considerably larger 
number of participants from abroad than 
would have been possible with the lim- 
ited funds that were available had each 
made his trip in order to be present 
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on a single occasion. Concomitantly, this 
enabled them to extend their stay in the 
United States and to visit numerous lab- 
oratories, to the mutual advantage of the 
visitors and of the laboratories. 

On the whole, the success of this un- 
dertaking makes it seem advisable to 
repeat it in other fields, for this scheme 
of holding a series of interrelated and 
coordinated conferences seems to fill a 
real need—that of meetings whose. scope 
is half-way between that of the mam- 
moth international congresses at one 
extreme and that of the small and inde- 
pendent single-purpose conferences at 
the other. 

Plans for publishing the proceedings 
of the conferences in a single series are 
under way. These will be either in the 
form of third-person reports by record- 
ers who were especially appointed to each 
conference or of condensed and edited 
transcripts of the discussion. 

Pau WEISS 
Rockefeller Institute for 
Medical Research 


Electrical Techniques in 
Medicine and Biology 


Electrical and electronic techniques in 
medicine and biology will be discussed 
by electrical engineers, physicians, biolo- 
gists, electronic instrumentologists, radi- 
ation physicists, and psychologists at the 
tenth annual conference on Electrical 
Techniques in Medicine and Biology, 
which will meet in Boston, Mass., 6-8 
Nov. The conference is being sponsored 
by the American Institute of Electrical 
Engineers, the Instrument Society of 
America, and the Boston chapter of the 
Professional Group on Medical Elec- 
tronics of the Institute of Radio Engi- 
neers. 

Three morning scientific sessions and 
an evening panel discussion, on “Educa- 
tion and Research in Biophysical Engi- 
neering,” are planned. The scientific ses- 
sions will include a symposium on “Prob- 
lems in Sensory Perception and Re- 
placement,” and technical sessions on 
“Instrumentation for Circulation Re- 
search,” and “Membrane Potentials and 
Ionic Transfer Phenomena.” The regis- 
tration secretary is Donald E. William- 
son, Williamson Development Co., Inc., 
West Concord, Mass. 


Soil Science in Southeast Asia 


In celebration of its tenth anniversary, 
the Soil Science Society of the Philip- 
pines is sponsoring the first Southeast 
Asia Soil Science Conference in Manila, 
9-22 Dec. The theme of the conference 
is “The Importance of Soil Science in 
the Agricultural Development of the 
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Southeast Asian Countries.” Problems in 
the maiiagement of tropical soils and 
means for increasing the productive ca- 
pacity of these soils will be discussed. 
Papers will be presented in the following 
subjects: soil physics and mechanics; soil 
genesis, morphology, cartography, land 
classification, and soil evaluation; soil 
chemistry and clay mineralogy; soil ex- 
tension work and agronomic education; 
soil fertility, fertilizer and plant nutri- 
tion; drainage and irrigation; forest and 
pasture land; and farm mechanization 
and tillage. 


World Metallurgical Congress 


The second World Metallurgical Con- 
gress will take place in Chicago, Ill., 2-8 
Nov. under the sponsorship of the Amer- 
ican Society for Metals. The 39th Na- 
tional Metals Exposition will be held 
simultaneously. 

There will be more than 170 technical 
presentations. The American Society for 
Metals has scheduled 129 papers and 
discussions. Fifty of these are included 
in the technical program; 42 in the 
Atomic Energy Commission sessions on 
thorium, welding, and metallography; 20 
in seminars on metal characteristics, and 
17 in international panels presenting 
some 120 United States, Canadian and 
overseas metal scientists. 

The Metals Division of the American 
Institute of Mining and Metallurgical 
Engineers will sponsor 22 symposiums, 
seminars, and papers. The Society for 
Nondestructive Testing, which will hold 
its second international conference in 
conjunction with the Metals Congress, 
is presenting 10 major sessions in 3 days. 
The Industrial Heading Equipment As- 
sociation will present six technical pa- 
pers; the Metal Powder Association, 
three papers; and the Special Libraries 
Association, three papers. 


Trace Elements 


A symposium on the Metabolic Role 
of Trace Elements in Plants, Animals, 
and Microorganisms, will be held 14-16 
Oct. at Wooster, Ohio, in conjunction 
with the 75th anniversary celebration of 
the Ohio Agricultural Experiment Sta- 
tion. 

Fourteen experts, including two from 
overseas, will discuss first the general 
role of trace minerals in plants, animals, 
and lower life, and then problems con- 
cerning specific elements, including man- 
ganese, selenium, cobalt, boron, iodine, 
molybdenum, vanadium, copper, zinc, 
and iron. 

Andre Pirson of the Botanical Insti- 
tute of the University of Marburg, West 
Germany, will speak on the part man- 


ganese plays in the well-being of living 
things, and E. J. Underwood, a member 
of the staff of the University of Western 
Australia at Nedlands, will present a 
general discussion of the importance of 
trace elements to animals. 


Forthcoming Events 
November 


7-9. American Documentation Inst., 
annual, Chicago, Ill. (C. G. LaHood, Jr., 
Library of Congress, Washington 25.) 

11-13. Radio Fall Meeting, IRE, 
Toronto, Ont., Canada. (V. Graham, 
RETMA, 11 W. 42 St., New York 26.) 

11-14. American Petroleum Inst., 37th 
annual, Chicago, Ill. (API, 50 W. 50 St., 
New York 20.) 

11-15. American Public Health Assoc., 
85th annual, Cleveland, Ohio. (R. M. 
Atwater, APHA, 1790 Broadway, New 
York 19.) 

11-15. American Soc. of Professional 
Biologists, annual, with American Public 
Health Assoc., Cleveland, Ohio. (A. F. 
Borg, Dept. of Bacteriology, Kansas State 
College, Manhattan. ) 

13-15. American Meteorological Soc., 
College Station, Tex. (K. C. Spengler, 
AMS, 3 Joy St., Boston 6, Mass.) 

13-15. Clinical Chemistry Symp., Cleve- 
land, Ohio. (F. E. Bunts Educational 
Inst., Cleveland, Clinic Foundation, 2020 
E. 93 St., Cleveland 6.) 

13-15. Standards, 8th national conf., 
San Francisco, Calif. (American Stand- 
ards Assoc., 70 E. 45 St., New York 17.) 

13-16. Society of Naval Architects and 
Marine Engineers, 65th annual, New 
York. (W. N. Landers, SNAME, 74 Trin- 
ity Pl., New York 6.) 

14-15. Operations Research Soc. of 
America, Pittsburgh, Pa. (M. L. Ernst, 
Box 2176, Potomac Sta., Alexandria, Va.) 

14-16. American Inst. of Mining, 
Metallurgical, and Petroleum Engineers, 
semiannual, Chicago, Ill. (H. N. Apple- 
ton, AIME, 29 W. 39 St., New York 18.) 

14-16. American Soc. of Refrigerating 
Engineers, Chicago, Ill. (R. C. Cross, 
ASRE, 234 Fifth Ave., New York 1.) 

14-16. Inter-Society Cytology Council, 
annual scientific, Augusta, Ga. (P. F. 
Fletcher, 634 N. Grand Ave., St. Louis 
3, Mo.) 

17-22. Radiological Soc. of North 
America, annual, Chicago, Ill. (D. S. 
Childs, 713 E. Genesee St., Syracuse, 
N.Y.) 

18-21. Magnetism and Magnetic Ma- 
terials Conf., Washington, D.C. (L. R. 
Maxwell, U.S. Naval Ordnance Lab., 
White Oak, Silver Spring, Md.) 

18-22. American Soc. of Agronomy, 
annual, Atlanta, Ga. (L. G. Monthey, 
ASA, 2702 Monroe St., Madison, Wis.) 

18-22. Citrus Virus Diseases Conf., 
Riverside, Calif. (J. M. Wallace, Dept. 
of Plant Pathology, Univ. of California, 
Riverside. ) 

18-9. Pacific Science Cong., 9th, Bang- 
kok, Thailand. (Pacific Science Board, 
National Research Council, 2101 Consti- 
tution Ave., NW, Washington 25.) 
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Work-horse of the Laboratory 


"The ‘Universal’ really carries our load 
eee it’s working all day eee 
and turns out more and better work 
than any other instrument we have.” 
That's what many chemists say about the 
Coleman Universal Spectrophotometer. 
It's fast, versatile and exact, 
with an extremely wide range of 
sample volumes ... able to 
handle routine or special analyses 
with ease and convenience 
unmatched by any similar 
instrument. ... It will pay to 
consider a Universal 
for your laboratory. 


Ask for “Coleman Tools 
for Science,” contains 
discussion of analysis 
with light, plus 
complete description 
of all Coleman Instruments 


Coleman Universal Spectrophotometer 


Dept. A. Coleman Instruments, Inc., Maywood, Ill. 


LABORATORY EQUIPMENT 

e@ SPECTROSCOPIC EQUIPMENT 
Constant deviation spectroscopes 
Monochromators 











® 

Kirchoff-Bunsen spectroscopes 

Student’s spectroscopes ° 

Spectrometers an entirely new type 

Glass-type spectrographs ° 

Accessories for spectroscopic equipment flask heater with is 

Pocket spectroscopes unmatched versatility 
e@ TENSIOMETERS - 





Lecomte du Noiiy Model 
Interfacial-Tensiometer, Lecomte du 
Noiiy, for measuring surface tension 
of liquids. Direct reading. ASTM 
Specs. 
e@ PHOTOMETERS 
Globe type 
e@ COMPARATORS 
For quickly studying the fine structure 
and diagram of x-ray films. 


NEW METEOROLOGICAL 


Several 
different flask 





INSTRUMENTS rag 

e@ POLLUTION SAMPLER, RECORDING this one 
TYPE unit 

@ OZONE RADIO SONDE 

e@ BALLOON THEODOLITE 

e@ CLOUDE HEIGHT AUTOMATIC a 
RECORDER Already proved by “in use” tests 

@ PORTABLE HYDROGEN GAS and nationwide acceptance, this im- 
GENERATORS proved flask heater has Monel mesh 


baskets that perfectly “nest” flasks 


All the laboratory instruments offered and let you use several sizes in same 


have been accepted by leading institutions mnt hearty de heat poten ‘aud 

® weli-ventilate - » . Stainiess § 
world-wide and are guaranteed as to and aluminum double-case construc- 
quality and workmanship. The meteoro- tion. No fabrics to become shoddy, 
logical instruments listed above are of ad- extaeated, BRM ing ee brane 

; oe rolier avaliable for extremely ciose 

re vip have | been fully field control. Two models of heater for 
ested and are now in use everywhere all popular flask sizes: $22.50 and 
with installations giving excellent service $34.50. Controller $20.85. Write for 
even in Arctic and Tropical regions. Lit- data and name of nearest dealer. 
erature available upon request. THERMO ELECTRIC MFG. CO. 
Kahl Scientific Instrument Corp. SEO Matt Bn, Detwame, laws 

El Cajon (San Diego) Calif. 
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20-22. Structure of the Nucleus, chem- 
ical research conf., Houston, Tex. (W. O. 
Milligan, Rob’t. A. Welch Foundation, 
P.O. Box 1892, Houston 1.) 

20-24. National Assoc. for Mental 
Health, annual, Atlantic City, N.J. 
(NAMH), 10 Columbus Circle, New 
York 19.) 

22. Tritium in Tracer Applications, 
symp., New York. (Symp. Committee, 
New England Nuclear Corp., 575 Albany 
St., Boston 18, Mass. ) 

22. Ultraviolet Scanning Microscopy 
Symp., Philadelphia, Pa. (H. K. Schlegel- 
milch, RCA Victor TV Div., Bldg. 204-2 
Section 219, Cherry Hill, Camden 8, N.J.) 

22-23. Tennessee Acad. of Science, 
67th annual, Memphis. (W. G. Holladay, 
Physics Dept., Vanderbilt Univ., Nash- 
ville, Tenn.) 

25-27. American Acad. for Cerebral 
Palsy, 11th annual, New Orleans, La. (R. 
R. Rembolt, Iowa Hospital-School State 
University of Iowa, Iowa City.) 

25-27. Physics and Dynamics of Fluids, 
APS, Bethlehem, Pa. (F. N. Frenkiel, 
Applied Physics Lab., Johns Hopkins 
Univ., Silver Spring, Md.) 

26-28. Central Assoc. of Science and 
Mathematics Teachers, 57th annual, Chi- 
cago, Ill. (L. Panush, Henry Ford High 
School, Detroit 19, Michigan. ) 

28-29. American Physical Soc., St. 
Louis, Mo. (K. K. Darrow, Columbia 
Univ., New York 27.) 

29-30. American Soc. of Animal Pro- 
duction, annual, Chicago, Ill. (H. H. 
Stonaker, Animal Husbandry Dept., Colo- 
rado State Univ., Fort Collins. ) 


December 


1-6. American Soc. of Mechanical En- 
gineers, annual, New York, N.Y. (C. E. 
Davies, ASME, 29 W. 39 St., New York 
18.) 

1-15. Bahamas Medical Conf., 4th, 
Nassau, Bahamas. (B. L. Frank, 1290 
Pine Ave., W. Montreal, Que., Canada. ) 

2-5. Entomological Soc. of America, 
annual, Memphis, Tenn. (R. H. Nelson, 
ESA, 1530 P St., NW, Washington 5.) 

3-4, Human Factors in Systems Engi- 
neering, symp., Philadelphia, Pa. (C. 
Fowler, American Electronic Labs., 121 
N. 7 St., Philadelphia. ) 

4-8. American Psychoanalytic Assoc., 
New York, N.Y. (J. N. McVeigh, APA, 
36 W. 44 St., New York 36.) 

4-10. American Acad. of Optometry, 
annual, Chicago, Ill. (C. C. Koch, 1506- 
1508 Foshay Tower, Minneapolis 2, 
Minn. ) 

5-7. Texas Acad. of Science, annual, 
Dallas. (G. C. Parker, Education Dept., 
Texas A&M College, College Station.) 

6-7. Oklahoma Acad. of Science, an- 
nual, Enid. (J. T. Self, Dept. of Zoology, 
Univ. of Oklahoma, Norman. ) 

7-8. American Acad. of Dental Medi- 
cine, New York, N.Y. (S. Ross, 136 E. 
36th St., New York 16.) 

8-11, American Inst. of Chemical En- 
gineers, annual, Chicago, Ill. (F. J. Van 
Antwerpen, AIChE, 25 W. 45 St., New 
York 36.) 

9-11. Fluorides Symp., Cincinnati, 
Ohio. (Secretary, Inst. of Industrial 
Health, Kettering Laboratory, Eden and 
Bethesda Aves., Cincinnati 19.) 
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VENOMS 


Edited by: Eleanor E. Buckley, Medical: Department, 
Wyeth Laboratories; and Nandor Porges, Eastern Re- 
gional Research Laboratory of the U.S. Department of 
Agriculture, Philadelphia, Pennsylvania. 


6 x 9 inches, 480 pages, 113 illustrations, index, clothbound, 1956. 
Price $9.50. AAAS Members’ prepaid order price $8.25. 


A symposium volume of the American Association 
for the Advancement of Science. 


The more than sixty scientific papers included in this 
volume were presented at the first International Con- 
ference on Venoms during the AAAS Meeting in Berke- 
ley, California. The authorship spans the globe, and the 


coverage of all aspects of the problem is equally compre- 
hensive. 


E. R. Trethewie of Australia reports experimental 
studies on certain pharmacological antagonists used in an 
effort to prolong life, providing more time for therapeutic 
measures. B. W. Halstead of the College of Medical 
Evangelists in California covers present knowledge on 
poisonous fishes. H. A. Reid of Malaya describes clinical 
effects of the bite of the sea snake (Enhydrina schistosa) 
in three fatal cases. Giovanni Favilli of the University 
of Bologna, Italy, discusses spreading factors in animal 
parasites and venoms, and some properties of hyaluroni- 
dase. The last subject is also covered by Paul Boquet, of 
the Institut Pasteur, in Paris. B. R. Criley and associates, 
of. the Wyeth Laboratories, Marietta, Pennsylvania, 
describe the development and standardization of a multi- 
valent refined antivenom for the family Crotalidae. The 
final article by H. L. Keegan of the U.S. Army Medical 
Corps presents an invaluable list of all known anti- 
venins available throughout the world for all types of 
poisonous bites, with information on producers, sources, 
indications, dosages, and other details. The random se- 
lection is only a small sample of the wealth of valuable 
material by outstanding world authorities. 


This book covers: poisonous fishes and marine or- 
ganisms, many species of venomous snakes, the Gila mon- 
ster, toads, scorpions, spiders, caterpillars, wasps and 
other venom-bearing insects; hyaluronidase-like sub- 
stances and other spreading factors in venoms; various 
chemical components of venoms, coagulant and anti- 
coagulant factors, antigenic principles; various experi- 
mental and suggested clinical uses of venoms; clinical 
considerations such as mortality rates in various localities 
throughout the world; and treatment of many kinds of 
envenomation (by snakes, scorpions, spiders and other 
organisms). Included are new developments in sero- 
therapy and types of supplementary medication (as cor- 
tisone, ACTH, antihistamines). The dangers of refrigera- 
tion for treatment of envenomation are discussed. 


Physicians, pharmacologists, chemists, and zoologists 
will all find this volume an invaluable. reference. 


British Agents — Bailey Bros. & Swinfen, Ltd., 
46 St. Giles High Street, London, WC2. 


AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE 


1515 Massachusetts Avenue, N.W., 
Washington 5, D.C. 
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MICRO and MACROCOSM: 


notes on two new books — 
and homage to a dassic 


The phrase ‘a long awaited text’ is one readers of pub- 
lishers’ advertisements rightly treat with skepticism and 
the rejoinder ‘awaited by whom?’ In the case of Carl 
P. Swanson’s Cytology and Cytogenetics (1957. 596 pp. 
Illus. Text price $10.00) however, we can answer ‘by 
all biologists interested in cells and cell structure’ who (as 
Franz Schrader pointed out in his informative review in 
Science, 23 August, 1957) have not had a reassessment of 
cytogenetics available in English in the past 20 years. 


Swanson brings together in integrated fashion all the 
findings of cellular morphology, behavior, physiology and 
biochemistry, which have been grouped under the general 
term “cytology”, and then considers these data in their 
relation to inheritance and evolution. 


Designed as a basic text for upper division and gradu- 
ate courses in genetics, cytology, and evolution, Swanson’s 
book should also serve as an invaluable reference for all 
biologist interested in the contributions of cytology and 
cytogenetics as a whole. 


Less pioneering but equally comprehensive is The Mi- 
crobial World (1957. 682 pp. Illus. Text price $8.00) a 
book which Professor S. E. Luria of the University of 
Illinois called “probably the outstanding text in general 
microbiology that has appeared in this country.”—an 
opinion that coincides with those of more than a hundred 
and fifty of his colleagues who have reviewed the book 
(and taken the time to write to us). 


Written by Roger Y. Stanier, Michael Doudoroff, and 
Edward A. Adelberg, The Microbial World is suitable for 
all introductory courses in microbiology and bacteriology. 


The ecological approach is stressed throughout the book, 
particularly in the sections on disease, in which the theme 
is the host-parasite relationship. A chapter on the dy- 
namics of disease in populations is included. 


This year marks the 15th anniversary of our publication 
of H. U. Sverdrup, Martin W. Johnson, and Richard H. 
Fleming’s The Oceans (1942. 1087 pp. Illus. Text price 
$12.50). The chances are that you are to some extent 
familiar with this book—but you may not be aware that 
it remains the only text in the English language that in- 
tegrates all the sciences that form the broad field of 
oceanography. 


The Oceans is an indispensable reference book for all 
who need facts about the oceans—and a treasurehouse of 
information for all who wish to know more about the 
waters that cover 70% of our globe. 


To receive an approval copy of Cytology and Cyto- 
genetics, The Microbial World, or The Oceans, simply 
drop a postcard to: 


oe BOX 903 


ind PRENTICE-HALL, Inc. 
Englewood Cliffs, New Jersey 
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9-13. Eastern Joint Computer Conf., 
Washington, D.C. (H. H. Goode, Dept. 
of Electrical Engr., Univ. of Michigan, 
Ann Arbor.) 

9-22. Southeast Asia Soil Science Conf., 
lst, Manila, Philippines. (I. G. Valencia, 
Bureau of Soils, P.O. Box 1848, Manila.) 

13-14. Association for Research in 
Nervous and. Mental Disease, 37th an- 
nual, New York, N.Y. (R. J. Masselin’, 
700 W. 168 St., New York 32.) 

17-19. Nuclear Sizes and Density Dis- 
tributions Conference, Stanford, Calif. 
(R. Hofstadter, Stanford Univ., Stan- 
ford, Calif.) 


19-21. American Physical Soc., Stan- 
ford, Calif. (W. A. Nierenberg, Univ. of 
California, Berkeley 4.) 

26-27. Northwest Scientific Assoc., an- 
nual, Spokane, Wash. (W. B. Merriam, 
Geography Dept., State College of Wash- 
ington, Pullman.) 

26-30. American Assoc. for the Ad- 
vancement of Science, annual, Indian- 
apolis, Ind. (R. L. Taylor, AAAS, 1515 
Massachusetts Ave., NW, Washington 5.) 

27. Association for Symbolic Logic., 
Cambridge, Mass. (J. Barlaz, Rutgers 
Univ., New Brunswick, N.J.) 


(See issue of 20 September for comprehensive list) 





























LATEST CONFERENCES 
AND RECENT COLLECTIONS 


SECOND ALL-UNION CONFERENCE ON PHOTOSYNTHESIS 


Complete English translations of summaries of 128 important papers presented at the Con- 
ference held in Moscow January 21-26, 1957, sponsored by the Division of Biological 
Sciences, Academy of Sciences, USSR, and the Faculty of Soil Biology of the M. V. 
Lomonosov State University, Moscow. In nine sections: Photochemistry and Spectroscopy 
of Chlorophyll and other pigments; Formation, State and Conversion of Pigments in 
Plants; Structure, Biochemistry, and Chemistry of Chloroplasts; Bacterial Photosynthesis; 
Carbon Conversion Paths and the Products of Photosynthesis; Photosynthesis as a Physio- 
logical Process and the Productivity Factor; Photocultivation of Plants; Photosynthesis of 
Algae and Productivity of Bodies of Water; Methods of Calculation and Study of Photo- 
synthesis. Complete English Translation, 116 pages ...............0000eeeees $15 
ALL-UNION CONFERENCE ON APPLICATION OF RADIATION AND 
ISOTOPES IN THE NATIONAL ECONOMY AND SCIENCE: SESSION 
ON BIOLOGY, MEDICINE AND AGRICULTURE, APRIL, 1957 


Complete English translations of abstracts of 217 papers from this session held in 
Moscow, April 2-5, 1957, sponsored by the Central Committee on Utilization of Atomic 
Energy, Council of Ministries, USSR, and the Academy of Sciences, USSR. In six sections: 
General Meeting of the Sections; Radiobiology; Medical Radiology; Biochemistry and 
Physiology; Applications of Isotopes and Radiations in Animal Rearing and Fishery Indus- 
try; Agrochemistry and Soil Science. Complete English Translation, 186 pages .. $15.00 


RADIOBIOLOGY COLLECTION 


Seven papers on X-ray irradiation of mice: Damage to hematopoietic organs; sterilizing 
action of ionizing radiation; etc. Published in Russian by the Institute of Genetics and the 
Institute of Biophysics of the Academy of Sciences, USSR. Complete English Translation, 
FSG MNS aT EPRI ce Cae cor os ee ee os Ae CC CLRAR BEDE Re Seats $50.00 


REMOTE CONSEQUENCES OF RADIATION 


Summaries of papers presented at the Conference on the Remote Consequences of Injuries 
Caused by the Action of lonizing Radiation. Twenty-two papers on changes in the 
peripheral blood, formation of neoplasms, etc., in dogs, rats, and mice exposed to 
radiation. Complete English translation, 74 pages $10.00 


Consultants Bureau translations by bilingual biologists, equally familiar with 
Russian and the scientific terminology. All material is translated letel 
clearly reproduced by the multilith process, and staple bound.. 
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Consutrants. Buoreav, inc. 


227 WEST 17th STREET, NEW YORK 11, N. Y.—U.S.A. 
Telephone: Algonquin 5-0713 « Cable Address: CONBUREAU, NEW YORK 
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EQUIPMENT NEWS 


The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
W. 42 St., New York 36, N.Y. Include 
the name(s) of the manufacturer(s) and 
the department number(s). 


™ PROJECTING MICROSCOPE, manufactured 
in Switzerland, displays image on a 7-in.- 
diameter ground-glass screen. Magnifica- 
tions are selectable from 7 to 2000. The 
image may be seen through an eyepiece 
as well as on the ground-glass screen 
without making any changes in the in- 
strument. Features and accessories in- 
clude bright- and dark-field iilumina- 
tion by transmitted or reflected light, 
polarizing equipment, mechanical stages, 
and photographic attachments. Available 
models include a comparing projector 
for direct comparison of two specimens 
on the same screen. Projection onto an 
outside screen for classroom demonstra- 
tion can also be accomplished. (Alfred 
Hofmann and Co., Dept. S653) 


™ CAPACITANCE MEASURING DEVICE is used 
with the manufacturer’s pressure and 
displacement transducers. Frequency re- 
sponse is +5 percent from 0 to 15 kcy/ 
sec. Capacitance is sensed by its effect 
on the resonance of a tuned circuit of 
which it is a component. The device 
is designed to plug into the Tektronix- 
530 and -540 series oscilloscopes. (Pho- 
tocon Research Products, Dept. S656) 


M™GAS PURIFIER, automatic in operation, 
delivers hydrogen with an oxygen con- 
tent of less than 1 part per million and 
a dew point better than — 100°F, Water 
is removed by two drying towers that 
are alternately switched into the gas 
stream. Oxygen is removed by catalytic 
reaction with hydrogen at room tem- 
perature. The equipment can be used 
with nitrogen, argon, helium, carbon 
dioxide, and saturated hydrocarbons, 
(Baker and Co., Inc., Dept. S658) 


™ HIGH-VOLTAGE SOURCE provides an ad- 
justable potential from 0 to 15 kv. Two 
voltage ranges, 0 to 1.5 kv and 0 to 15,- 
000 kv, as well as two current ranges, 
0 to 100 wa and 0 to 500 ua, are pro- 
vided. Input may be 115 v a-c or 24 to 
30 v d-c. Insulation resistance can be 
read to approximately 5000 Mohm. 
(Harvey-Wells Electronics, Inc., Dept. 
$647) 


™ DUAL-PEN RECORDER is of the self-bal- 
ancing potentiometer type. Chart width 
of 5 in. is shared by two pens. The span 
of each pen is adjustable between 25 
and 75 percent of full chart width. 
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Catalog No. 130-RM 
$47.00 f.0.b. Dover, Mass. 






DECAPITATOR 
fe- 
RATS and MICE 


A simple, rugged device for the in- 
stant decapitation of rats and mice. 


Description 
e Stainless steel blades and fittings 
e Cast aluminum base 
e Can be totally immersed for cleaning 
e Easily disassembled 
e Can be permanently mounted on bench 


e Maximum opening 114” square 


THE HARVARD APPARATUS CO., INC. 
Dover, Massachusetts, U.S.A. 


(A nonprofit institution ) 





























In appreciation 
of the 
friendship and patronage 
which have brought 
widespread recognition 
of our efforts at producing 
Fine Biochemical Preparations, 


we are pleased to announce the 


SIGMA 


Research Assistance Program 
(PART 1) 








Approximately 100 purines, pyrimidines, and 
miscellaneous compounds of continuous research 
interest may be requested routinely gratis by 
non-profit research institutions anywhere in the 
world. 


It will not be necessary to make your requests 
through your purchasing department. However 
the following basic rules will apply: 


This offer is limited to the official list of 
* “Research Assistance” compounds (copy 
on request) and for the package sizes 
indicated thereon. 


Orders will be honored only if submitted 
* on our official Research Assistance Order 
Blank. 


We will be pleased to supply you with official list 
and order form. 


PHONE COLLECT: 

DAN BROIDA St. Louis, Missouri 
Day: Night: 

PRospect 1-5750 WYdown 3-6418 























SIGMA 


CHEMICAL COMPANY 


























3500 DeKalb St., St. Louis 18, Mo., U.S.A. 
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE 
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Sensitivity is 10 mv full scale when the 
pen spans are adjusted to one-half of 
chart width. Full-scale response under 
these conditions is 0.25 sec. Linearity is 
within 0.5 percent. The chart may be 
driven from an external shaft, a selsyn, 
or a synchronous motor. Change gears 
provide six chart speeds. Transistors and 
semiconductor diodes have been used in- 
stead of vacuum tubes. (Mt. Sopris In- 
strument Corp., Dept. S641) 


® WHEATSTONE BRIDGE has a range of 0.01 
ohm to 1111 Mohm with limit of error 
of +(0.05 percent + 0.001 ohm) up to 
100 Mohm and +0.5 percent above 100 
Mohm. The measuring circuit is guarded 
against effects of static, leakage and hu- 
midity. Plug and back connections are 
eliminated by a single multiplier dial. 
(Leeds and Northrup, Dept. $595) 


® FREQUENCY DEVIATION METER provides 
direct read-out of deviation of frequency, 
in the range 1 to 10,000 cy/sec, in parts 
per million + 1 count. The instrument in- 
cludes a preset counter section and a 
display counter section. The preset 
counter is set to a count corresponding 
to the reference frequency. The preset 
counter is used to gate a 1-Mcy/sec sig- 
nal into the display counter. Deviations 
of the input frequency from nominal re- 


sult in deviations of the gate from | sec. 
These deviations of gate time are meas- 
ured by corresponding variations in the 
count displayed by the 1-Mcy/sec coun- 
ter, Long-term stability is 3 parts per 
million, per week, (Computer Measure- 
ments Corp., Dept. $630) 


™ MAGNETIC-FIELD METER measures static 
magnetic fields with an accuracy of +1 
percent. The most sensitive range is 1 
moer full scale; the least sensitive is 1 
oer full scale. Four probes are supplied. 
Operation is on 115-v, 60-cy/sec power. 
(Magnaflux Corp., Dept. $643) 


™ DIGITAL RECORDER works directly from 
the manufacturer’s counters to record 
counts up to five times per second. The 
device also acts as a digital-to-analog 
converter, furnishing a current or a volt- 
age proportional to the count for input 
into strip-chart recorders. The analog 
output corresponds to any three consec- 
utive digits of the count. Digit capacity 
is either 6 or 11 digits per line. Data are 
printed out on 3-in. roll or folded paper. 
(Hewlett-Packard Co., Dept. S652) 


®@ ZONE-MELTING APPARATUS is automatic 
in operation for purification of solid 
materials by the zone-melting technique. 
The apparatus holds a glass or quartz 











quality. 


, An incomparable portable telescope by America’s 
leading manufacturer of astronomical instruments. 
Although it weighs only 45 pounds its sturdy con- 
struction, fork-type mounting and integral electric 
drive mark it as an instrument of professional 


Complete with Electric Drive, Slow Motions, Right 
Ascension and Declination Circles, Heavy Duty 
Tripod and Finder Telescope. 

Magnifications of 35X, 70X, 105X and 210X. 


ONLY $198.50  t.0.b. Pittsburgh, Pa. 


x 





/ 






j.: w. fecker, inc. 


A Subsidiary of AMERICAN OPTICAL COMPANY 





714 


6592 HAMILTON AVENUE ¢ PITTSBURGH 6, PA. 





tube inside of which is placed the mate- 
rial to be purified. A moving table holds 
either induction heating coils or electric 
resistance heating rings which surround 
the tube. The table moves at a constant 
rate adjustable from 0.36 to 9 in./hr. 
Adjustable stops limit table travel and 
actuate a rapid-return mechanism, mak- 
ing multiple-pass zone-melting auto- 
matic. (Research Specialties Co., Dept. 
S640) 


™ MAGNETIC CORE TEST JIG provides a 
means of applying either positive or 
negative current driving pulses to the 
core being tested. Circuits are incorpo- 
rated to permit direct viewing on an 
oscilloscope of the current pulse at the 
point of application and also of the out- 
put pulse induced by switching of the 
core. (Burroughs Corporation, Dept. 
S646) 


™ MASS SPECTROMETERS for the analysis 
of inorganic solids are offered in two 
models. Type M55 is designed for meas- 
urement of isotopic ratios. Excitation in 
this instrument is provided by the sur- 
face-ionization technique in which the 
sample is heated as a coating on a tung- 
sten filament. Type M57 is. designed for 
general analysis of solids; spark excita- 
tion is used to ionize the sample, It is 
a double-focusing instrument of the Mat- 
tauch type. The mass spectrum is re- 
corded photographically. Concentrations 
down to 0.1 ppm can be estimated. (Met- 
ropolitan-Vickers Electrical Co., Ltd., 
Dept. S645) 


™ SELF-BALANCING INDICATOR is available 
in potentiometer type for thermocouple 
thermometry and in a-c-bridge type for 
resistance thermometry. Up to 48 points 
for thermocouples and 36 for resistance 
bulbs are accommodated. Thirty scale 
ranges cover temperatures from — 400° 
to +3000°F for thermocouples and 
- 100° to +600°F for resistance ther- 
mometers, Full-scale response time is 4 
sec. Accuracy is 0.25 percent of full 
scale. (Thermo Electric Co., Inc., Dept. 
$633 ) 


™@ TRANSFER-FUNCTION ANALYZER tests 
servo-mechanisms under conditions 
where the output may be nonlinear, In- 
formation necessary for the plotting of 
phase and gain diagrams is provided on 
two meter dials. Frequency range is 0.5 
cy to 1 kcy/sec. (Solartron, Dept. S648) 


@ DIGITAL FLOW INDICATOR gives a direct 
reading in gallons per minute or gallons 
per hour. The instrument can be ad- 
justed to specific gravity changes to give 
readings in mass flow. Measurement of 
the ratio of two flows can also be made. 
(Potter Aeronautical Corp., Dept. $651) 

JosHvUA STERN 
National Bureau of Standards 
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KLETT | 
ELECTROPHORESIS 
















CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 














The purpose of the pump is to produce artificial 
breathing. A mechanically operated valve is 
synchronized with the stroke. When the pump has 
reached its maximum on the pressure side, the valve 
disconnects the flow of air to the lungs and exhalation 


takes place naturally. The mechanical valve through 






aD 
RESPIRATION 


bd OB OY 












No. 70-879—Nine, ten, eleven and twelve 
inch driving pulleys are supplied. A size A V- 
belt will fit these pulleys. Overall dimensions, 
14” wide, 29” long, 23” high. 


which air is pumped is so made that oxygen or gas 
mixtures may be added. A special feature of this 
unusual pump is that the piston is always driven to the 


top of its chamber; as a result no air is left in the No. 70-8791—Same as No. 70-879 except 


chamber at the end of a stroke. The volume can be with a motor including a drive which gives infi- 
. ‘ os : nitely variable speeds, ranging from 0-45 per 
adjusted from maximum to minimum while the pump ae ; , si * 


is in operation. The bar over which the adjusting pinion 


travels has been conveniently graduated. Thus the PH 0 PRPS XY [33 qj RD, INC. 


volume may be varied from zero to 500 cc per stroke. Manufacturers & Distributors of Scientific Equipment 


6th & Byrd Streets - Richmond, Va. 
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GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the AAAS Indianapolis Meeting 
by first class mail — early in December 


The General Program-Directory of the 124th Meeting of the AAAS in Indianapolis, Dec. 26-30, 
1957, will be available to anyone, at cost, within the first week in December—whether he can attend 
the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content Directory content 
AAAS officers, staff, committees for 1957. 


. Complete roll of AAAS presidents and their fields, 


_ 


1. The two-session general symposium, “Moving Frontiers of 
Science II: Concepts That Mold Our Lives,” arranged by 
the Committee on AAAS Meetings. 

2. The six sessions of the Conference on Scientific and Tech- 
nical Editorial Problems. 


3. Programs of the 18 AAAS sections (symposia and con- 
tributed papers). 


The 271 affiliated organizations. 


m= © Pr 


. Historical sketch and organization of the Association; 
the Constitution and Bylaws. 


4. Programs of the more than 60 participating societies. Publications of the Association. 

5. The Special Sessions: AAAS, Academy Conference, Con- 
ference on Scientific Manpower, National Geographic 
Society, Phi Beta Kappa, Sigma Xi-RESA. 

6. Details of the Murat Temple—center of the Meeting— 

and of the hotels and other session sites. 

Titles of the latest foreign and domestic scientific films 

to be shown in the AAAS Science Theatre. 

8. Exhibitors in the 1957 Annual Exposition of Science and 
Industry and descriptions of their exhibits. 11. New and current activities of the AAAS. 


AAAS Awards and Grants—including all past winners. 
Membership figures by sections. 


Section committees (Council members) in detail. 


oo: SS aero? 


Local committees. 


10. Future Meetings of the AAAS through 1962. 


~I 


Advance Registration 


Advance registration has these decided advantages: 1)You avoid delay at the Registration Center upon arrival; 2)You 
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish to 
attend; 3)Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 


la. 0 Enclosed is $3.00 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 
privileges of the Meeting. 


1b. 0 Enclosed is $2.00 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 


Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
(Check one) , 


2, FULIZMIIRINOIRE etc.) 5c 1. UPS, RR atc de ieee 
(Please print or typewrite) (Last) (First) (Initial) 


3. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION 


2 


ee 


(For receipt of Program-Directory) 


9.. YOUR) PIB DOR ING ERES Di... eee ec setts TUES ENCE TT NG See oon eo Pe AGERE SEEN BEPIRD ie Raa eda ioneee 


6.- GON VEIN TAG IN WAIII REIS «55.5695 055 5} graiarsnn, Calg. tear saabere ko Mien wn)Sin™s ammeagl ofe ajo sgt) O.vle SPeTs «Wisi te wrenelers EERO tei, veces 


(May be added later, after arrival) 


Please mail this Coupon and your check or money order for $3.00 or $2.00 to the 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D.C. : 
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PRODUCTS 


INSTRUMENTATION FOR 
RESEARCH, MATERIALS 
CONTROL AND PRODUCTION 


X-ray Diffraction Equipment 
X-ray Diffractometers 
X-ray-Spectrographs 

X-ray Thickness Plating Gauges 
X-ray Absorption Apparatus 
X-ray Ciystal Analysis Units 
X-ray Tubes and Rectifiers 
X-ray Cameras, Sample 
Spinners, Pole Figure Devices 
and Accessories 


Autrometer—24 Channel 
automatic Element Analyzer 


X-ray Custom Built Equipment 
for Special Applications 


Geiger, Proportional, 
Scintillation and Flow Type 
Detectors 

Electronic Circuits for 

High Speed Detectors 

with Pulse Height Analyzers 
Decade Scalers and Ratemeters 
Electronic Timers 

Line Voltage Regulators 

Radio Compass Controls 
Electronic Testing Equipment 
Electron Microscopes 

Electron Diffraction Equipment 
Emission Microscopes 

High Voltage Generators 


Contact Microradiographic 
Equipment 


Gas Liquefier : 
High Pressure Equipment 
Industrial X-ray Equipment 


Industrial X-rey Fluoroscopes 


Industrial Image Intensifiers 
with Closed Circuit Television 














. . * 
et} var B > 


A contact microradiograph of 


tion 250 X. 


This inexpensive laboratory tool provides research and routine investigative 
data on specimens which because of varying degrees of opacity, cannot be 
examined by microscopic means.- The CMR (Contact Microradiographic Unit) 
may be used as a complement to microscopy for critical studies of internal 
structures of materials which are opaque to the light microscope. 


Because specimens need no special preparation or treatment, data provided by 
the CMR can be used to verify artefacts and matrix distortion. Specimens in the 


order of 50 microns or greater, are placed in contact with an ultra-fine grain 
film and exposed to X-rays of selected long wave radiation. The straight-line 
penetration characteristics of X-rays provide an ultra-sharp thru-focus of the 
superimposed structures of the specimen. The resultant 1:1 micrographs can be 
photographically enlarged 400-500x. 


The entire unit can be operated from a standard A.C. outlet in a safelighted 
darkroom without the need for protective provisions. 





PHILIPS B:.2BcrTrRonics,«nc. 
Instruments Division 
750 SOUTH FULTON AVENUE, MOUNT VERNON, N. Y. 


In Canada: Scientific and Industrial Division, Philips Industries Limited, 
11 Brentcliffe Road, Leaside, Toronto 17, Ont. 





a 5 micron section through 
decalcified bone. Magnifica- 
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PHASESTAR with ORTHO-ILLUMINATOR 
Millard Fillmore Hospital, Buffalo, N. Y. 


SPENCER 


America’s Newest Phase Microscope 


Outstanding Features: 





Advanced styling and design...Convenient and versatile 
Interchangeable bodies...Trinocular, binocular, monocular Plus ~ 
Wide selection of objectives...Bright, dark, B-minus contrasts 

Choice of condensers...Standard or long working distance 

Focusable stage...Variable Autofocus...Constant eye level 

Wide selection of mechanical stages...Micro-Glide, graduated, ungraduated 
Top quality optics...Outstanding contrast and resolution 


MULTIPLE QUICK-CHANGE NOSEPIECE... 
for convenient interchange of other phase, 
achromatic or apochromatic objectives. 


Phase microscopy permits the effective study, spores, emulsions, replicas, plastics, fibers and 
count and measurement of living or unstained crystals. If you need to examine your material 
transparent microscopic specimens such as more effectively, we invite you to investigate 
cells, tissues, protozoa, yeast, mold, bacteria, the new AO Spencer Phasestar. 


Dept. V-2 
Gentlemen: 


American Optical Company 


Please send Phasestar Brochure SB6 


Instrument Division * Buffalo 15, N.Y. Nome 
Address 




















